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ELECTRIC POWER 


UDC (621.311.26:621,039),004 
PLANNED CAPACITY POR FIRST PHASE OF CHERNOBYLSKAYA AES 
Moscow ELEKTRICHESKIYE STANTSII in Russian No 2, Feb 80 pp 7-11 


[Article by V. P. Akinfiyev, A. D. Gellerman and V. K. Bronnikov, engineers, 
Chernobylakaya AES) 


(Text) Nuclear electric power plants with RBMK-~'000 reactors (large capacity 
channel-t reactor) are the base stations of domestic nuclear energy. The 

ya AES is the first industrial nuclear power plant in the Ukraine. 
In the phase, two RBMK 1000 MW capacity reactors have been installed. 


At the current time, construction has been completed and planned lity of 
the ah Gye © Se Sena Ge ee ee eee 1). On 26 
Sep 77, after six years construction, the first power plant of the 

In paralle) with assimilation of 







planned capacity of t, construction, assembly and start-up and 
adjustment work was being done in a second plant. On 21 Dee 78 the second 
power plant was started Thus in seven years the first phase of the 


is a single loop model. Steam generated by the 
reactors and brought to the ctate of saturation in drum separators is fed to the 





The plant consists of an RBMK-1000 reactors, two K-500-65/3000 POT tubines 
of the Kharkov Turbine Plant e saturated steam, and two TVV-500 
gsgerators of the LMZ. Uranium dioxide UO enriched with 1.8-2.0 percent 
under 





is utilized as the nuclear fuel. For continuous reloading of fuel while 
machine is 





Figure 3 depicts the theoretical block diagram of the Chernobyliskaya AES power 
plant. It is worth noting that the process water supply system, intermediate 
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oe 3. Block diagram of power plant with RBMK~1000 reactors. 
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key 
1. multiple foreed circulation loop 11. reactor control and protection 
with RBMK-~-1000 reactor control channel cooling system. 
2. K-500-65/3000 turbine (2 ea.) 12. emergency vapor condensation 
3. TVWV-500 generator (2 ea.) system 
4. condensation installation. 13. gas loop of reactor with 
5. condensate scrubber. helium purifier. 
6. turbine regenerator, including de- 14. emergency steam receiver. 
aerator. 15. tank management system of plant, 
7. explosive mixture igniter. including purification installation 
8. emergency cooling system. of organized and unplanned dumps. 
9. sealing power system of main 16. intermediate reactor loop. 
circulation pumps and emergency 
hydraulic system; 


10. reactor venting and shut-down 
cooling system, including by-pass 
scrubber. 


reactor facility loops, tank management system, including installation of 
organized and unplanned dumps, are common to the two plants (A more detailed 
description of AES operation with the RBMK-1000 is contained in "Ele- 
trkcheskiye stantsii" No 1:10-15, 1979). 


Successful assimilation of planned capacities of both plants of the Cherno- 
bylskaye AES was preceded by much start-up and adjustment work. 


Start-up and adjustment work on both plants was done upon completion of 
construction and assembly work at individual facilities and systems. At plant 








Number 1, it was begun back in Mareh, 1977, i,e., aix months before startmup, 
Start-up and adjustment on equipment was done by the operating staff of the 
plant with participation of the staff of other organizations: the Yualy 
teploenergomontazh trust for wash out of conduits and testing of reactor and 
turbine systems; Beloyarsk AES adjustment organization for mode adjustment 
and reactor systems tests; Yugzhtekhenergo for mode adjustment and turbine shop 
system tests; Gidroelektromontagh trust for adjustment of electrical sytems, 
KIPiA and some other special organizations for start-up and adjustment of 
axuiliary equipment. 


Completion periods of start-up and adjustment work on equipment of (he reactor 
shop formed the critical path. It involved start-up and adjustment of turbine 
equipment and all other auxiliary systems. 


Thus after the successful start-up of BNS-3--a water-level maintanence plant, 
BNS-2—a pumping station for technical water supply, transfer of chemical 
purification to @ continuous raw water source and storage of chemically purified 
water (KhOV) in tanks for washing out the reactor shop system, the iatter was 
successfully executed. 


Prior to adjustment of equipment, high-speed washing was carried oul on the 
conduits and equipment of the repeat forced circulation loop (KMPT:), the 
emergency reactor cooling system, venting and shut-down cooling sysiem, ‘blow 
out" of the pipes of the lower water communications between reactor and 
technical channels (TK) with efflux of water to the central hall, pipes of steam 
communications to the drum separators (BS). 


The circuits and venting modes were selected on the basis of kinetic energy of 
the flow in the pipelines of the system at a rate 1.5 times higher (han nominal. 
But some of the pipelines were not speed-washed—they were mainly pipelines of 
large diameter, collectors, separators, tanks of the primary circulating pumps. 
They were cleaned manually and were kept clean. 


The proplerly timed execution of analysis of plans for the power plants of the 
Chernobylskaya AES reduced periods of washing and blow out of primary 
technological equipment. Keconstruction of tank management resolved the 
problem of storing chemically desalinated water for start-up and adjusiment 
work on other plants. 


Because of the shock version of assembly of baffles which connected the tanks 
of the operating reverse of water reserve (soc-alled PPR tanks), tanks of 
chemically desalinated water reserve (BChK tanks) and one of the storage 
containers of liquid effluent (KhZhO), a KhOV reserve was prepared for washing 
out in sufficient quantities. Thus for the first plant this reserve came to 11,000 
cubie meters; for the second it was 8,000 cubic meters. The blow out of the TK 
not by BChK (NDK) pumps, used for the first time in practice of similar work, 
but by hydraulics seal pumps of the main circulating pumps (NGU GTsN) reduced 
blow out periods, saved KhOV, achieved better cleaning quality of the internal 
surfaces of TK and NVK. 











After carry ng out cold washes, the hot wash of KM)'Ts was done to increase the 
‘ 


quality of loop (cireulating thorugh the reactor) water to legal levels, In the iirat 
period, due to poor analysis, some of the —- water was discharged into 
industrial catehment channels; then with the aid of the by-pass cleaning of water 
of the KMPTs then in operation (SVO=1), it was brought to the required levels, 


Water temperature in hot wash out was 155-166°C, To remove mechanical 
contaminants from the KMPTs after cold washes, conical screens with a 1.8 x 
1.8 millimeter mesh were installed in the group collectors, 


The hot wash was done in steps: 


filling of the KMPTS; 

heating it to 150-160°C using the main circulating pumps and adjustment of 
automation operation and KIP; 

performance of washing procedures, 

shut-down cooling of the KMPTS and replacement of the screens in the group 
collectors. 


At the Chernobylskaya AES (ChAES), a new plan was used to fill the KMPTs 
with the aid of the GTSN hydraulic seals, thus eliminating entry of mechanical 
compositions into the GTSN hydraulic seal system. Also for the first timo, the 
emergency start-up system of the GTsN was used to contro! the rate of heating 
and cooling of the KMPTs during the start-up and adjustment work; this ensured 
feed of up to 60 tons/hr of cold water into the loop. 


These methods of washing permitted KMPTs water quality to be brought to 
standards corresponding to the "Temporary Technological Regulation" (Zh-8 
meq/kg, Fe = 100-200 meg/kg) in three to four days. The use of the new 
progressive technology at many stages of start-up and adjustment work greatly 
accelerated the entire process of start-up and adjustment and reduced overall 
periods of preparation of the first plant for start-up. 


Physical Start-up. The next stage in prestart-up work is loading nuclear fuel 
into the reactor and physical start-up. 


Full-seale loading of the reactors of the first plant with fuel, physical start-up 
and physical experiments were cone on the basis of experience gained in 
starting-up plants at LAES and KAES. Analysis of this experience revealed the 
reality of reducing loading periods with the timely start of work on preparation 
of nuclear fuel and additional neutron absorbers (DP). By the start of loading, 
240 DP and over 500 heat-liberating assemblies (TVS) with suspensions were 
accumulated. 


Because of the above high reserve of TVS during loading into the reactor using 
a TsZ bridge crane, the simultaneous installation of two TVS at two speeds was 
used. 


The first use of this technology in the loading of RBMK-1000 reactors, and the 
arrangement of competition between shifts with wide publication of the results 











made it possible to carry out full-scale loading of nuclear fuel in the reactor of 
the firat plant of ChAE in record time-in a total of 14 days. This was a 
valuable contribution to the practice of loading a reactor of this capacity. 


Experiments run during physical start-ups of both reactors showed excellent 
conformity of physical parameters of te reactors to planned values. In the first 
plant of ChAES, the possibility of shaping reactor load by extracting additional 
neutron absorbers (DP) without replacing them with TVS was tested and 
established for the first time: this reduces the radial coefficient of non- 
uniformity of energy liberation and increases the actual reserve of reactivity in 
(he initial stage of operation. 


Energy start-up. After finishing work on preparation and adjustment of 
equipment of the first plant for start-up, successfully conducted blow-out of live 
steam conduits with steam from the reactor at a pressure of up to 22 kgs/em?, 
ihe first plant of ChAES on 26 Sep 77 was ready for comprehensive sampling by 
connection to the Kievenergo grid. 


in the period of comprehensive sampling and the first months of operation of this 
plant it was found that the circulating water supply system did not provide the 
planned flow rate of water through the turbine condensors. With fully opened 
overflow valves there was a partial separation of the siphon in the upper water 
chambers of the condensors, leading to vacuum losses in some instances. Tests 
also showed that in the event of stoppage of circulating pumps only half the 
water reserve in the pressurized tank could be used. Careful analysis suggested 
‘at the cause for these phenomena was the accumulation of gases in the upper 
-egions of the overflow circulating conduits. 


“o eliminate cases of siphon separation, a device was constructed to ensure 
additional suction of air from the horizontal sections of the drain circulating 
conduits after the valves. Incorporation of this measure eliminated the possible 
accumulation of gases in the drain circulation conduits, removed the hazard of 
siphon separation; this enabled operation with fully open drain valves and the 
planned flow rate of circulating water through the turbine condensors. At the 
same time the reliability of operation of the turbine oil coolers was enhanced, 
since the drain conduits of the coolant after the oil coolers led into overflow 
cireulation conduit, in a zone of possible accumulation of gases, which led to 
siphon separation of oil coolers and cut off of flow of coolant through them. 


With assimilation of nominal and similar loads of the turbine generators, cases 
of corrosion of the regulating members of steam feed to the turbines became 
common. Structural measures elaborated and incorporated jointly with POT 
KhTZ reduced to a minimum the cases of corrosion at the levels of capacity 
close to nominal and brought the turbine control system into conformity wit) 
PTE requirements. 


Shortcomings in construction and manufacture of separator steam reheaters 
(SPP) led to repeated disconnections and, as a result, to a reduction in turbine 
capacity. In collaboration with ZiO, a method was elaborated and realiazed for 
strengthening the welded junction of pipes to modules, and mode edjustment 











determined the most favorable conditions of SPP operation, sharply enhancing 
their reliability, 


The fulminating mixture ignition installation, with whose connection the primary 
ejectors operated less stably, and the unsuccessful drain system of the primary 
ejectors reduced the overall reliability and stability of the power plant. This 
was eliminated by redesigning the primary ejectors and their drainage system. 


Wilh assimilation of capacity close to planned, it was found that the design of 
intrahousing devices of drum seaparators would not permit generation of steam 
with the rated degree of dryness, Steam moisture content reached 1.5 (o 2 
percent at the output from the BS. This reduced economy and reliability of 
operation of the turbines because of premature corrosive wear of the vane 
epparatus. Inspection of the BS showed that the entrainment of moisture 
resulted from the large hydraulic seal at the overflow of the separator from the 
ower tube sheet. Redesign of the edges of the lower tube sheet of the BS 
‘educed steam moisture content to planned standards ( = 0.05 percent). 


Experience of assimilation of capacity showed that the plan envisaged . 
comparatively large amount of small equipment, raising the cost and a - 
plicating assembly, operation and repair. 


‘he VEM-6 2000/40-125 breakers, rated in plant s.n. connections of the R= no 
Plant of High Voltage Equipment required redesign to enhance their cu -off 


ability. 
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Figure 4. Rates of assimilation of planned capacities of the first (solid line) and 
second (dotted line) plants of the Chernobylskaya AES. 


espite these problems, energy start-up of the first plant of the Chernobylskaya 
AES was completed with the successful emergence at planned capacity of 
1,000,000 kW on 24 May 78. Therefore, planned capacity was assimilated in only 
eight months. This was made possible because of the conscientious creative 
labor of all plant personnel, wisely and effectively organized socialist com- 
petition at the enterprise among shops, sections and shifts, clearly and correctly 
formulated efficiency expert analysis. Thus in 1978 alone, 244 efficiency expert 
proposals aimed at enhancing efficiency and reliability of operation of the 














Chernobylskaya AES were incorporated. 








Year/month Generation of Consumption Coefficient Average Coefficient 
electrical ener of electrical of utiliza- load of readiness 
gy. million per §.n., tion of MW of equipment 





kWhr % rated ca~ to oarry 
— pacity load, % 
1977 86.9 24.8 11.7 336 11.6 
Oct 
1978 534.2 8.44 71.8 718 80.0 
Jan 
1978 621.1 7.64 83.5 854 89.7 
May _ . 








Enhancement of reliability and handling of the Chernobylskaya AES. Long 
operation of the power plant at nominal capacity of 1,000,000 kW, however, was 
hindered by several factors. 


To enhance stability of plant operation, the following primary decisions were 
made: 


the quality of level control under transient conditions .. ‘3 was enhanced as a 
result of elaboration and incorporation of a new scheme of primary level 
regulators in BS using GSP "Kaskad" equipment which oper ‘°s ‘vith unified 
signals of 0-5 mA. The probability of disconnection of the pla ‘or intolerable 
deviations of levels in BS was greatly reduced; 


an automatic reserving scheme was incorporated for the primary power 
regulators of the BS and pressure into the BS which || upon appearance 
of any signal of emergency shutdown, the connection of backup regulators, which 
to a great extent favors the maintenance of the regulated parameter; 


a rapid relief of capacity was elaborated and incorporated based on a capacity 
limiter with cycling of AZ-5 protection and a pressure drop in BS, permitting 
adjustment turbine load in conformity with the diminishing reactor capacity; 


protection against an emergency drop in flow of feed water was realized for the 
first time in such reactors using standard equipment of the system of physical 
monitoring of energy liberation distribution. 


The protection underwent a series of tests and has long been in successful 
operation. 


During the assimilation of the AES, conditions were worked out for smooth 
control of helium concentration in the gas mixture with blow out of the graphite 














pile; this not only reduced losses of expensive helium, but also optimized the 
nuciearephysical conditions of the reactor. 


Alter realization of several meausres aimed at enhancing reliability and stability 
of operation of plant number 1, the ChAES, as a rule, has carried nominal load 
of 1,000,000 kW in each power plant. 


The growing experience of operating staff permitted assimilation of nominal 
capacity of the second power plant in a total of five months (Dee 78 to May 
1979, Figure 4), 


‘Technical and economic indicators. As was already noted, assimilation of 
sapacity of the first plant took eight months. Evolution of the basic technical 
and economic indicators of the plant in this time segment is shown in the table. 


We know that in operation of the plant at a load near nominal, technical and 
economic indicators improve noticeably. Also cited are indicators of the first 
plant of ChAES for February 1979, where the plant operated with average load 
rather close to nominal, and reloading of nuclear fuel was done with the aid of 
an RZM machine. 


Generation, million kilowatt-hours 639.5 
Average load, MW 955.9 
Coefficient, %: 
readiness 99.3 
utilization 95.2 
Consumption of electrical energy per s.n., % 7.15 
Efficieney (gross), % 31.29 


The data shown here suggest that power plants with RBMK-1000 reactors can 
operate for a long period and reliably with planned indicators after a 
comparatively short period of assimilation of nominal capacity. 


fepair service. In under two yeers the staff of ChAES were abie to start-u 
and suecessfully assimilate planned capacity of the two power plants (Fig. 5). 
Experience gained in adjustment and start-up of the power plants with RBMK 
reactors gives us reason to conclude that the establishment of a unified start- 
up and adjustment organization will make it possible to concentrate all the 
primary efforts in AES adjustment and will permit a reduction in the period of 
assimilation of planned capacity. 


A rapid resolution is also required for the problem of creating a centralized 
repair organization. The level of repair service of ChAES is now too low 
because of the lack of a head repair organization. Repairs are made through the 
efforts of several subordinate organizations: on reactor equipment by L'vov- 
energoremont; on turbine equipment by Kievenergoremont, and also the 
centralized repair shop existing at ChAES. 


The decision of USSR Minenergo to create industrial repair enterprises before 
i981, including at the Chernobylskaya AEs, is very timely and vital in this 











reapect, 
Coneluaiona 
1 Jan 80, the Chernobylakaya ABS 








Unfortunately, the situation al the Chernobylakaya ANS with reapect 
to assuring reliability output of ty has partially diminished the national 
economic effect of the early assimilation of planned ties of the first and 
oP om. This concerns the lage in construction of the necessary number 









infer that in spite of individual 











ELECTRIC POWTR 


LENLNGHAD NUCLEAR POWER STATION 


Leningrad STROTTEL'STVO I ARKHITEKTURA LEWINGRADA in Russian No 3, Mar 80 
pp 3-5 


[article by L. G, Perekwestov, first secretary of the Sosnovyy Bor CPSU City 
Committee} 


(Text) In February of this year, in Sosnovyy Bor, a city of atomic 
power, the third power unit was completed and put into op- 
eration ahead of schedule at the LARS [Leningrad Nuclear 
Power Station) iment V. I, Lenin, Thies great achievement 
was acknowledged by Leonid Il'ich Breshnev, who sent his 
cordial congratulations to the participants of the con- 
struction of thie station, The final year of the Tenth 
Five-Year Plan will be marked by the etartup of the fourth 
power unit whose construction and installation of equip- 
ment on it are in full sewing, 





In April 1980 we shall mark the seventh aoniversary from the day when, by 
order of the RSFSR Presidium of Supreme Soviet, the former settlement Sosnovyy 
bor, which grew during postwar years, became a city, 


Te ie the youngest city in the northwest of Russia, The average age of its 
residents today is 26-27 years, which is the Komsomol age. Thies new city 
was brought to life by the decision regarding the construction of the Lenin- 
ered Nuclear Power Station, Considering its exceptional importance to the 
‘ational economy, the VLKSM [All-Union Lenin Young Communist League) Central 
Committee declared the LABS to be an All-Union Key Construction Project. 


Komsomol brigades, of which there are over 300, participated in the removal 
of the first cubic meters of ground from the foundation pit of the future 
electric power station. Komeomol field teams directed by their headquarters 
sonicored the most important sections of the construction site during the en- 
tire period of construction. The third year of the Tenth Five-Year Plan pas- 
eed under the slogan “outstanding work and excellent training on the sixtieth 
anniversary of the VLESM!" The young people of the LAES and Sosnovyy Bor 
did not spare their efforts in order to mark the 110th anniversary of V. I. 
Lenin's birthday by fulfilling high socialist pledges. 





Let me recapitulate the biography of this nuclear electric power station 
whieh te not only the largest in our country, but aleo in the entire Burope, 
le wae decided to build it here in order to satisfy the needs in electric 
energy of the rapidly growing industry in the northwestern region, primarily 
the industry of Leningrad, Eeonomiste caleulated that, in order to provide 
fuel for thermal electric power stations equivalent to the LABS in capacity, 
it would be necessary to supply 11 million tone of coal « year, Ite trane- 
portation would require at least about 150,000 railroad care, Large reactors 
need only a few dosens of tone of nuclear fuel, 


it wae planned to inetall at che LARS only two reactors capable of running 
four turbines with a capacity of half a million kilowatts each, Then it was 
found necessary by specialists to double ite capacity, bringing it to four 
million kilowatts, 


The construction of the first unit of one million kilowatts required about 
six years, Such nuclear power engineering facilities had never been built 
before. But, comparing thie construction project with analogous nuclear 
station construction projects abroad, including American projects, it is pos- 
sible to say that our project was completed about 18 months sooner, This 
achievement was called another “Russian miracle" abroad. 


Leonid Ll'ich Breahnev, Secretary-General of the CPSU Central Committee, sent 
hie cordial congratulation to the builders of the Leningrad Nuclear Power 
Station on the occasion of their great achievement. 


Due to improvements in the organization of labor, the second unit of the 
first section was ready for operation in four years and ten months. On the 
initiative of the party coordination headquarters of the construction site, 
an integrated schedule was worked out, on the basis of which the builders, 
installers, equipment adjusters, and future operation personnel worked in 
shifts and sometimes simultaneously observing all safety requirements. 


A new victory was won on the eve of the 110th anniversary of V. 1. Lenin's 
birthday: industrial current was produced by the third power unit of the 
LARS. It took only four years and six days to build it, two-thirds as auch 
as the first whit. And the fourth giant reactor will start operating by the 
end of the current five-year plan. 


Now, Sosnovyy Bor is already delivering the same amount of electric power 
which all soviet stations were producing in 1932. In only @ year, it will 
be producing twice as much electric energy for the rapidly growing economy 
of ovr country. The Leningrad Nuclear Electric Power Station proudly bears 
the name of V. I. Lenin, through whose insight newer and newer stages in the 
electrification of our country are being accomplished. 


In the designing and construction of the LAES, provisions were made for ef- 
fective measures of environmental protection. It will suffice to say that 
the amount of wastes ejected by a nuclear station into the atmosphere is 
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onesthousandth of the amount ejected by traditional thermal stations using 
coal ov masut, Regular analyses of the water of the Gulf of Finland indi- 
cate Chat there ie no radioactive contamination, 


The radiation protection control system is exceptionally reliable, Multiply 
duplicated electronic devices using noneontact elements and information and 
computation center are constantly monitoring the observance of the prescribed 
parameters, At the slightest deviation of the parameters, the alarm signal 
cod automatic protective devices are immediately activated, Even the most 
unusual eituations are taken into consideration, Should the need arise, the 
reactor ean be shutdown in a matter of seconds, Provisions are made for ra- 
Jiatlon monitoring with the aid of remote-control, portable, and individual 
instruments for the protection of the workers’ health, 


Apart from eclentiste and designers, our outstanding builders participated 

in the ereation of this perfect system, On the shores of the Baltic Sea, 
they created a pilot structure ranking with similar nuclear power stations 
being built in other regione of the Soviet Union on the basis of the latest 
achievements of soviet seience and technology, I would like to mention the 
following names among the creators of the LABS iment V. I, Lenin: superinten- 
dent of the construction project Ivan Ivanovich Semykin, Hero of Socialist 
Labor, a talented organiser and great enthusiast, a tireless and energetic 
person; ekilled installers, brigade foremen who were first in the country to 
ise Che contracting method in the construction of large power engineering 
tacilictes «= Hero of Socialist Labor and Laureate of the USSR State Prize 
Alekeandr Andreyevich Pakhalkin, Hero of Socialist Labor Aleksey Ivanovich 
Koelovekty, bearer of two Orders of Lenin Gavril Nikolayevich Mar'yasov, 
loureale of the USSR State Prise Mark Nikolayevich Danilyuk; chief operator 
of the reactor department of the LABS, Hero of Socialist Labor Oleg Igorevich 
Vitin, who was recently elected deputy of the RSFSR Supreme Soviet, and many 
other skilled workers and true patriots of our country. 


The architeets who worked on the creation of the LAES together with scientists 
aod designers tried to give it a modern architectural appearance correspond- 
ing to ite unique nature. The well-porportioned white-stone buildings fitted 
very well in the landscape on the shore of the gulf and harmonize with cen- 
-urtes-old pines and the entire environment. The buildings are decorated 

ith Sibertan marble, yellowish pink travertine, glazed plates, plastic and 

|‘ im coating, corrugated aluminum, thick stained glase and inlaid panels. 

The enclosing structures are l2-meter wall panels manufactured at Leningrad 
plants. They are decorated with light-grey and dark-blue glass covering ma- 
terial. 


The seale of the construction of the gigantic atomic power station required 
» large scale of residential and municipal construction in Sosnovyy Bor. 
This is why the work is progressing so rapidly not only at the industrial 
construction site, but aleo in the city on the shore of the Gulf of Finland 
which is unique with respect to its natural conditions. According to the 
plan of economic and social development of the city, over 600,000 square me- 
ters of housing and a large number of buildings for domestic and cultural 
services have already been built. 
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lt should be mentioned that, sinee the very beginning of the designing, the 
Leningrad arehiteets, authors of the general plan of Sesnovyy bor, have been 
trying to create a harmonious urban invironment, According to their plan, 
the landscape, yards, public facilities, gardens, and boulevards must meet 
the growing aesthetic needs of the Soviet people, This problem can be solved 
only through joine efforte of architects, engineers, builders, artists, and 
designers, But, of course, it must be solved in an economical way, 


With the rapid population growth, it became necessary to build new stores, 
cafeterias, cafes, and personal services facilities, During the current 
fiveryear plan, the following were built: a large department store, “Tallin”, 
two shopping centers, household services facilities, the Palace of Culture 
"Stroitel'’ with a large gymnasium, two secondary schools, SGPTU-236 complex, 
polyelinie for 1200 outpatients, maternity hospital, children's milk kitchen, 
automatic telephone exchange for 4000 numbers, bread baking plant, and sev- 
eral preschool institutions, 


The citisens and guests of Sosnovyy Bor are grateful for this to the remark- 
able planning team headed by V. F. Akutin and his colleagues, architects Z, 
Yu. Paskarenko, V. I. Laponogov, M. A, Beloy, engineers D. §. Molchanov, V. 
A. Podgornyy, A. G. Shishkov, head of the group of planning supervision, 
architect G. F. Romanov, architect Yu. T, Savehenko, and many others, as well 
as to the builders who made their designs a reality. As is known, the de- 
signers and the builders of the first microrayon in Sosnovyy Bor were awarded 
the State Prise of the RSFSR, 


The board of directors of the USSR Architects Union held an on-site meeting 
at Sosnovyy Bor. They discussed the problem of "Complex Organization of 
Public Services and Amenities, Planting of Trees, and Design of the City", 
Why did prominence soviet architects come to our city? Because, as was men- 
tioned by the participants of the forum, they can see and feel the successes 
of the soviet architecture which is achieving interesting solutions more and 
more frequently. 


Here are the characteristic responses of our guests: 


"Fantasies and ideas of the architects and designers are combined with their 
concern for the preservation of sand dunes and the pine forest", said N. WN. 
Ullas, People's Architect of the USSR and laureate of the Lenin Prize, 


"The natural landscape organically blends with the city itself", said A. V. 
Zhuk, Honored Architect of the RSFSR and laureate of the State Prise of the 
USSR. 


Of course, there were some criticiems, but they were just and kind, It was 
said that a city like Sosnovyy Bor must have buildings (even if they are 


built from standard designs!) with some special unique characteristics, It is 
difficult not to agree with this. 
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Machine Hall of First Phase of Leningrad Nuclear Power Station 


We are building a lot. The initial boundaries of Sosnovyy Bor are already 
too emall for it, Five years ago, they had to be extended. The Oblast Exec- 
cutive Committee included nearby villages and settlements within the city 
limite. During just one five-year plan, the former microrayons along the 
Leningrad highway were supplemented by the eighth, ninth, fifteenth, micro- 
rayon, and the building of the tenth microrayon was started. 


New blocks have to be built under less favorable conditions in swampy areas. 
The hydrological conditions and the turf covering of sand dunes were often 

sturbed, Unfortunately, communication trenches have to be redone two or 
three times. Nevertheless, we are doing our best for Sosnovyy Bor to pre- 
serve ite beauty and unique closeness to nature. 


Work is being done on the development and refinement of a long-range plan 

for the construction of new residential complexes, prospects, squares, parks, 
and public buildings. They include, the House of Soviets, Palace of Culture, 
a l4-story hotel, a large concert hall, House of Newlyweds, and many others. 
Residents of the city are convinced that the plans for the economic and 
social development will be materialized, and the architectural projects will 
become a reality. 
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Loading Firet Fuel Assembly into Reactor 


The rapid growth of the city which came into being due to the appearance of 
a unique power engineering complex was naturally accompanied by a rapid in- 
crease in the population oi Sosnovyy Bor. Members of the families of the 
builders and operation workers of the nuclear power station also moved to 
thie city. There arose the problem of employment for thousands of people. 
This is why other industries aleo started developing: production of agricul- 
tural machines, building materiale, fish processing, and food industry. 


The Sosnovyy Bor Machine-Building Plant, a leading enterprise of the Lenin- 
grad Production Association "Kompleks" has an enviable future. The party's 
policy of the industrialigation of agriculture required complex mechanization 
of animal husbandry and feed production. On the initiative of the Leningrad 
Oblast Committee of the CPSU, the former Kalishchineskiy Plant of Metal Struc- 
tures is now specializing in the production of machines and equipment for 

the mechanization of animal husbandry. 


There are some problems connected with the reconstruction of the nearby fish 
cannery. This enterprise is one of the largest in the association "Seveap- 
ryba". It supplies millions of cans of fish and thousands of tone of smoked 
fish to the residents of Leningrad. Some of its shops and equipment are 
outdated and old. It is necessary to build additional buildings and equip 
them with more productive equipment. 


15 











Such te tre logie of the economic and social development of new industrial 
centers, “he appearance of a large enterprise unavoidably brings about the 
appearance of a populated center which begins to live ite own life, grows, 

and improves, it ise not without reason that the general plan of Sosnovyy 

hor covering 25°30 yeare provides not only for an inerease in the number of 
rasidents, but also for their jobs, as well as for the creation of all neces 
sary conditions for their life, education, and relaxation, 


The communtete and all residents of Sosnovyy Bor will always remember the 

day of 12 October 1978, when the firec party conference of the city took 
place, Speaking to the delegates, ©. V, Romanov, member of the Political 
fureau of the CPSU Central Committee and first secretary of the Leningrad 
Oblast Committee of the party, mentioned the ever-increasing role of Soanovyy 
hor in the development of the country's economy and stated concrete probleme 
for the reconstruction of industrial enterprises, further residential and 
cultural construction, and organisation of public services and amenities of 
the city, 


Today we are aknowledging with satisfaction the practical contribution of 
our workers into the solution of these problems. During the past years of 
the Tenth Five-Year Plan, the volume of industrial production almost dou- 
bled, and more than 37 million ruble worth of products were produced above 
the plan, An extensive program of social improvements is being implemented, 


A socialist competition under the slogan "From the high quality of work of 
each worker to a high labor effectiveness of the group!" has spread widely 
at the enterprises and in the organizations of the city. More than 2500 peo- 
ple will complete their five-year tasks by the day of Lenin's anniversary. 


The best results in the competition were achieved by: lathe operator of the 
machine-building plant of the LPO [Leningrad Industrial Association] "Kom 
pleke” N. S. Grishakov, as well as the team of building decorators headed by 
A. A, Kartuzova, and the brigade of installation workers headed by G. N. 
Mar‘ yasov. 


The contribution of the personnel of the Leningrad Nuclear Plant is particu- 
larly important in connection with the initiative of five Leningrad enter- 
veises bearing the name of Great Lenin to mark the 110th anniversary of his 
birthday by appropriate labor achievements. The workers of the LAES pledged 
to produce from the beginning of the Tenth Five-Year Plan three billion kilo- 
watt-hours of electric energy above the plan by that date. And this promise 
was fulfilled by the personnel of the LAES who were awarded the Red Banner 
for their victory in the All-Union Socialist Competition. 





The third power unit of the LAES has been completed and put into operation. 
L. I. Brezhnev, Secretary-General of the CPSU Central Committee and Chairman 
of the Presidium of the USSR Supreme Soviet congratulated the builders, in- 
stallation workers, operation workers, machine builders, scientists, design- 
ers, and all participants of the construction of the Leningrad Nuclear Sta- 
tion on the occasion of their great labor achievements. 
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Experiencing the feeling of gratitude and great pride, and reaponding by 
their deeds to thie congratulation, the workers of our city are determined 


to make the final year of the five-year plan a year of accelerated work in 
the Lenin manner, 


COPYRIGHT : LENTZDAT, 1980 
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ENERGY CONSERVATION 
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PLANNING OF ELECTRIC POWER OUTLAYS IN UKRAINE ADJUSTED 
Moscow ENERGETIK in Russian No 3, Mar 80 pp 1-3 


[article by A.V, Gritsenko, deputy minister of the Ukrainian SSR Ministry 
of Power, N.D, ko, chief of the planning and economics administration 
of the Ukrainian S58R Ministry of Power, Yu.V¥. Sheoherbina, doctor of 
technical sciences: “I ving Planning of the Expenditure of Electric 
Power for Ite Transamission in Electrical — Most Important 
Direction of a Saving of Fuel-Bnergy Resources” 


[Text] The indicator of the expenditure of electric power for its transport 
and distribution (losses in the networks) jointly with the indicators of 
specific expendituves of fuel for release of electric energy and heat prac- 


tically completel) reflect the effectiveness of fuel utilisation in the 
sector, 


The dynamics of the indicator of expenditure of energy in the electrical 
networks of the ‘krainian SSR Ministry of Power is as follows: 


Years Electric power Years Electric power 
expenditure, % expenditure, % 
1964 8.92 1972 8, 
1965 8.52 197 869 
, 1975 8. 
1968 8.92 1976 “eo 
‘ 1 . 
1971 8.51 ” wes 


The relative stability of the indicator considered over the course of an 
extended period points to the ry ~~: of the rates of qualitative 
change in the power systems of the to the rates of growth of pro- 


duction and consumption of electric power. A certain increase in the rela- 
tive expenditure of electric power in the networks in recent years is . 
explained basically by the increasing ra 


ting capacities owing to introduction of just blocks of 800 and 1000 megawatts, 
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by corona losses in the 750 kilovolt trans-Ukrainian electric power line, 
and by suboptimal current distribution in the 750/330 kilovolt contours 

due to the absence of devices for transverse regulation, The introduction 
of organigational-technical measures with an economic benefit of about 

20 million kilowatt-hours per year is required in order to reduce the rela~ 
tive expenditure of electric power in the networks by every 0,01 percent. 


The work experience in reducing the expenditure of electric power in the 
networks of the Ulerainian SSR Ministry of Power has confirmed that the 
effectiveness of the work depends wholly on the acouracy of long-range 

and current planning. lack of validation of the plan quotas inevitably 
leads to negative results, If a stepped-up plan lessens the enthusiasm of 
the collective and reduces its initiative in performing the maximum posaible 
number of organisgational-technical measures, the unwarrantedly stepped-up 
plan engenders uncertainty for the collective, it forces a search for ways 
to adjust the plan, leads to cases of distortion of reporting, and sometimes 
even to refusal to fight for raising the effectiveness of operation of the 
electrical networks, 


Improvement of planning is the most important direction in the work for 

saving electric power also because in the process of this work there will 
inevitably be improvements in the method of accounting and analysis of 

all the components of the balance of electric power for all the structural 
levels of administration of the sector, in the methods of planning organiza- 
tional and technical measures, methods of evaluating effectiveness, and others. 
The quality of management as a whole will be improved, 


In the energy associations of *'.e Ukrainian SSR active work has been done 
in the past 5-6 years to improve the planning of the expenditure of 
electric power in the networks, Planning and reporting forms of the 
balance of electric power for the energy association with a breakiown by 
enterprises, unified for all energy associations of the Ukraine, were 
developed and introduced, This has made it possible: 


To unify planning and reporting documents; 


To submit in a single form the plan and report of the basic factors affec- 
ting the expenditure of electric power in the electrical networks; 


To insure the accumlation of statistical information necessary for planning 


and analyzing the balance of electric power, including its expenditure in 
the electrical networks, 


At the present time the planned expenditure of electric power for its 
transmission in absolute and relative values is submitted in the make-up 
of the balance of electric power right up to the ®Mterprises of the 


electrical networks (P&S; predpriyatiye elektrosetey). Analogous forms of 
the balance are introduced according to the PES with a breakdown by regions 
of eiectrical networks (RES; rayon elektricheskikh setey). 
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The balance method of planning and reporting requires the establishment of 
clear limits of the division between enterprises and between regions, the 
review and regulation of the placement lay-outs for devices recording 
electric power, and regulation of the inter-relations between electric power 
plants, enterprises of the electrical networks and power supply facilities, 


The question of the division of responsibility between the dispatcher ser- 
vices and the operating personnel for expenditure of electric power in 
aystem-forming networks requires analysis and solution, Remaining a point 
of debate is the question of where to attribute losses of electric power 

in the equipment of electric power plants: to the balance of entrprises 
of the electrical networks, which can in no way affect the value of these 
‘osses, or the balance of the electric power plants, which do not have such 
an indicator in the make-up of the plan, 


The report balance of electric power must be compiled monthly not only for 
each region of electrical networks, but also for the smaller sections, 
especially the population centers, which are part of it, Otherwise it is 
impossible to construct an effective analysis of the expenditure of electric 
power in the networks and to organize the work for reducing it on the basis 
of an aware search and planning of measures, In particular, compilation 

of the balances of electric power for the population centers is the only 
method of detecting commercial losses, 





The next stage in improvement of planning the expenditure of electric power 
in electrical networks in connection with the absence of effective methodical 
recommendations, formated in a centralized way, was selection of the 
method of long-range and current planning of this indicator, It was 
established that the use of direct reckoning of the total technological 
expenditure of electric power in the networks with the existing methods and 
means of collection and processing of data is practically impossible due 

to the inaccuracy of the initial data and the absence of control of the 
Calculations, the results of which can easily be adjusted by the calculator 
in any direction. It also proved impossible to divide this indicator into 
technical and commercial components. Such at tempts, as a result of the 
development of arguments between subdivisions of the energy association 
reduce the reliability of the calculations and do not facilitate, but 
rather confuse the work for reducing the expenditure of electric power, 


“he most applicable was the method of determining the forecasted expenditure 
of electric power in the electrical networks with the use of a calculation 
of the deviations of the experditure from a base value, used for which is 
the report balance of the previous year or of the corresponding quarter of 
the previous year. The value of the expenditure of electric power in the 
networks is divided into direct and alternating components. Deviation 

of the direct component from the base value is determined by direct 
counting, which in the presence of information on transformer capacities 

ami electric power lines does not cause great difficulties. The alternating 
components are determined in proportion to the squares of the ratios of 
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the corresponding items of the forecasted balance to their base values, 
The coefficients of proportionality in the simplest version of the method 
correspom! to the values of the alternating components of the expenditure 
of energy in the base period, 


For external overcurrents of electric power these coefficients can be de- 
termined by direct counting or as the product of overourrents at the 
average levels of relative expenditures of electric energy in classes of 
voltages in which the overcurrents occur, and for internal electrical 
consumption--as the difference between the summary report expenditure of 
electric energy, the direct component and the expenditure for external 
overcurrents, 


Such a method of forecasting has five basic assumptions which simplify 
the calculation, 


1. The report balance of the previous year is taken as the reliable base 
data. Ii. fact it contains different random distortions, More accurate 
results can be obtained if the base of forecasting is determined by 
statistical processing of the report information for several years. 


2. The dependence of the expenditure of electric power in the electrical 
network on certain items in the balance can differ substantially from the 
average value in the corresponding voltage class, More in-depth differ- 
entiation of the calculation coefficients is necessary. 


3. Excluded from consideration are internal changes in electrical regimes 
which are not reflected in the deviations of items in the balance. The 
corresponding error can be reduced by extending the analogous method 

to regions of electrical networks and smaller sections of electric net- 
works, 


4, It is proposed that the overcurrents of reactive capacity change in 
proportion to a change in the overcurrents of active capacity. In order 
to reduce this error it is necessary to have balances of the reactive 
capacity during the hours of maximum and minimum loads, 


5. The quadratic dependence of the expenditure of electric power in the 
networks on items in the balance is an average. In order to refine this 
dependence it is necessary to know the statistical spread (dispersion) 
of each overcurrent, An approximate record of dispersions is reached if 
the corresponding pairs of unbalanced values are used instead of the 
balanced values of the release or inflow of electric power, 


For the purpose of bringing order to the analysis of the indicator of 
technological iture of electric power in electrical netwo of the 
RES, PES, ami PHO | possibly, enterprises of energy associations! and 

for increasing the reliability of planning this indicator, the Ukrainian 


SEDLE'GASTSL CCU Aeyteant Sensi ip Haptic evel State 
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statistical reporting according to form 1-B (losses), This report is 
submitted quarterly by enterprises of the electrical networks and indi- 
vidual power supply facilities to the energy associations, which in turn 
summit summary reports to the Ukrainian SSR Ministry of Power, Since 
form 1-B (losses) 1s experimental and purely departmental, it ie not 
submitted to local statistical agencies, 


The report according to form 1-B (losses) is compiled in the form of a 
balance of electric power according to classes of voltage. The expendi- 
ture of electric power in the networks of each class is divided into 
alternating and direct parts. The direct part of the expenditure of elec- 
tric power includes losses in the steel of the transformers, losses on 

the corona, the expenditure for the in-house needs of the substations 

and so on, Singled out in the alternating part is the expenditure of 
electric power connected wit: the transit of other classes of voltage 

in the electrical networks, and with its release to the consumers in the 
given class of voltage. The majority of the data for filling in form 

1-B (losses) can be obtained from existing documents of primary accounting, 
and also from standard reporting forms. An exception is only the inform- 
tion about overcurrents of electric power from a network of one class of 
voltage to another, However, if the substations are equipped with recording 
devices in accordance with the Rules for Setting Up Electrical Installations, 
this information can be obtained according to their readings without 
especial difficulty. 


If the electric meters are inadequate, the value of the overcurrents of 
electric power between networks with different classes of voltage can 
be estimated from the readings of the meters installed at lower levels 
of voltage, and the computed losses in the elements of the electrical 
network, 


The year's experience in using form 1-B (losses) makes it possible to 
conclude that this reporting will improve in quality from one quarter to 
the next, It not only increases the accuracy of forecasting the expenditure 
of electric power in the networks, but also, with a well set-up analysis, 
accertains the most overloaded networks, and makes it possible more 
knowledgeably to plan measures for decreasing their load, The very process 
of compiling form 1-B (losses) trains the staff to consider carefully the 
ratio of the values of expenditure of electric power in individual elements 
of the network and to seek out the potentials of reducing it. A comparison 
of the indicators for comparable periods makes it possible to conduct 

work for increasing their reliability, to reveal commercial losses, and 
others, 


A forecast of the deviations in the expenditure of electric power from the 
base value is possible on the basis of the data of form 1-B (losses), The 
error rate of the forecast depenis frst of all on the accuracy of the balance 
of electric power for the forecast! period. The assumptions accepted above 
turn out to be fully applicable for forecasting deviations in the expenditure 
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of electric power, since the error from them le commensurable with the 
error of the forecasted balance of electric power, The positive feature 
of the method is the possibility of objective adjustment of the plan 
according to the deviations of the actual balance from the forecast usel, 


The forecasted axpenmliture of electric power in the network should be 
reduced by a certain planned value from introduction of measures for 
relieving the electrical networks, 


The planned value of the expenditure of electric power in the networks te 
determined in thie way. 


Veing this method it is possible to determine without error the tenlency 
toward growth or reduction in the expenditure of electric power in the 
networks depending on the structural change in the balance, 


ee ee to evaluating the effect from the masures introduced 
mee ficance, The procedure in effect at the present tine, 
according to which the planning organisation tries to consider the maximum 
of measures, encounters resistance on the part of subordinate subdivisions, 
it does not stimilate the enterprises to realisation of all reserves. A 
conscientiously plan for introduction of measures with such an 

will p an enterprise in an unfavorable position in comparison 
with that enterprise which does not consider in the any share of 
the effect from the measures to be introduced, 


It would be more advisable to divide the measures into directive and 
initiative measures. The category of directive measures should include 

that ie envisaged by the plans of capital construction (intro- 
duction of generating ani substation capacities, electric power lines, 
compensating devices), and also by the plans of organisational and tech- 
nical masures approved ty higher organisations (replacement of wires, 
rearrangement and of formers, introduction of devices 
for regulation of regimes, and others). All other measures should be put 
in the category of initiative measures, and the proposed effect from 
their introduction should not worsen the plan indicator. 








In this case all the directive measures will be controlled by the plan for 
expenditure of electric power in the retworks., The initiative measures wil) 
the reserve to be expenied for compensation of errors in forecasting 
ami for above-plan reduction of the expenditure of electric power in the 
networks, Systematic coniuct of such measures under conditions which do 
not the initiative of the enterprise will continuously 
the feator of expenditure of electric power closer to the optimum level. 


It ie important that the effect from the directive measures for all enter- 
a 2 ee ee ee 8 6 ee 
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Along with caloulating the effect from introducing measures to reduce 

the expenditure of electric in the networks, it le necessary to 
consider the possible factors (introduction of new generating 
Capacities at large electric power plants, sharp change in the current 
distritution of reactive capacities, acceptance of electric power lines of 
substations from consumers on She balance of the power aystems, and so on), 


The described method of planning the iture of electric power in the 
networks te Leable Bs for current (monthly, quarterly and annual) 
planning, It still in the stage of introduction, ani the success of 
application will depend in great measure on the tion of this method 


by the higher levele of management of the sector. Studies are being 
done in the Ukrainian SSR Ministry of Power aimed at further refinement and 


development of the method of current planning of the expenditure of electric 
power in electrical networks, 


ae the case of Sutune (iengeeunes) Dlesaing See euch © late peme qputen 
as the power system of it ie possible to use the linear 





electric power (internal * — 7 — of electric 


—— —24 ~ ee — — ) it =~ = 
tiguous power systems). The of making ad oan be analogous 
for current planning as well. 


COPYRIGHT: Isdatel'stvo “Bnergiya”, “Bnergetik”, 1980 
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BNBNGY GONSBRVAT LON 


LACK OF ENVIRONMENTAL PLANNING CITED AT SREDNE~YENISEY GES 


Moscow PRAVDA in Russian 2) Jan 60 p 2 
[Articole by B, Mironov (Krasnoyarek-Moscow): “Abalakovakiy Arguaent" | 


(tent Almost a third of the capital investments in 
us go for the development of the fuel-power oom 
plex. But in apite of such considerable expenditures, 
the national economy frequently feele a shortage of 
fuel and electric power. Gne reason for thie situation 
le a not fast enough introduction of new capacities 
and the scattering of forces and money on numerous 
“uncompleted” facilities. The origin of these short- 
Comings is often contained in industrial designe and 
—* In our opinion, the dealgn of Sredine- 
enieey GB construction oan serve as example. 


the 
an 
“Here le where the dam is to be erected,” the pencil stopped on the map 
just north of the place where the Angara falls into Yenisey." 
A I. oe 





Captain Anatoli 
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of building the Gredne-Yenieeyekaya GH. Besides obtaining 4.3 biilion 
kilowatt-hours of eleotric power per year and creating a powerful power~ 
industrial region on that basis, the hydraulic center guaranteed the pas~ 
aage of ships over the Yenleey without additional clearing. 


It was found, however, that the rich Gorevakoye depost of many kinds of 
metal ~ would be at the bottom of the newly-formed Gredne~Yenieeyakiy 
reservolr, 


How to protect the deposit? At first it was planned to divert the Angara 
river away from the ore deposit over a new bed. Then an idea was proposed 
to enclose the ore deposit by a dam. The GBGR Ministry of Nonferrous 
Metallurgy agreed to thie version. After the Gorevakoye Deposit stopped 
interfering with the construction, the Minenergo again began to press for 
including the Gredne-Yenieseyskaya GHB in the active list of construction 
sites. But how was thie persistence justified? We will try and examine 
thie. 


Kraanoyarekiy Kray ie a gigantic construction site. At present, the 
Sayano-Shushenekaya and GES are built here. Since 1975 
the “Bratekgesstroy” Trust has been doing preliminary work on the Boguchan- 
okaya GES. The Krasnoyarekaya GREB-2 ie being expanded and the Kanskaya 
THTs is being modernised. set to start up the Beresov- 
skaya GREB-{ and the Krasnoyarskaya TETs-2 and TETs-3 in the very near fu- 
ture. 











Acoording to the plan for the Krasnoyarskiy Kray, the Minenergo has the 
greatest share of capital investments in thie kray. Regrettably, all con- 
struction sites in thie industrial sector lack manpower. 


Here le what V. A. Gur'yev, manager of the “KATEK-energostroy” Trust told 
us: “To cope with thie year's program at the Beresovekaya GREB-1, we need 
to more than quadruple the number of workers. Soon some workers will be 
freed from Syano-Ghushen. If we could only get them! But they tell me: 
"they are hydraulic builders’! Yet the narrow specialists among them can 
be counted on the fingers of two hands, while most of them are skilled in 
general construction work." 


The construction sites of the Kansko-Achinsk complex (KATEK) also feel an 
acute shortage of equipment. They lack excavators, cranes, large dump 
trucks and bullgosers. There are frequent interruptions in deliveries of 
arick, estructural metal and lumber. The production base is weak. Thies is 
tue situation at a facility that is of the highest government iaportance 
as etreseed in the decree by the Oentral Committee of the party and the 
USSR Gounc!l of Ministers on creating the KATEK, ae well as at the November 
(1979) Plenum of the Central Committee of the CPSU. 


“Need one wonder then about the lack of action at the Boguchany or at the 
Kureyekaya GES," states G. EB. Starovatov, deputy manager of the Construction 

















Department of the Krasnoyarakiy kraykom of the party.” The plan here 
Was shortened many times due to shortages of machines and materials. 


What oan planners do in euch situations? It le dangerous to stop part of 
the constructions -- people will move away and it ie difficult to create a 
new collective in Siberia. As the saying goes, it le necessary, after 
having out away the sleeves,to patoh the elbows, 


The basic trouble of the Krasnoyarakily Kray builders today te the scatter- 
ing of forces and money. It is in this situation that the Minenergo plane 
to build another giant facility -- the Gredne-Yenilseyakiy GB. 


Ae ie well known, in — measures for accelerating the putting in 
operation of production capacities and facilities and raising the efficiency 
of capital investments, the Central Committee of the party of the USER 
Gouncll of Ministers, in thelr recent decree on 
directed planning organs, alnietries and — ~~ — 
number of new construction elites being started. 

to speak about the Sredne-Yenieeyskaya Gi 
hands, machines or materiale in the kray? 
from the “center.” But, forgive us, from 
Were available they would first be sent to 


And 
"This future industrial region of the Krasnoyarek Kray will coneume huge 
amounte of power,” clarified V. A. Ryl'skiy, manager of the Regional Prob- 
lems Department of the Fuel-Rergy Complex of the Council 
Production Forces at the UBGR Gosplan. “It is sufficient to mention the 
lumber proc enterprises, petrochemical production facilities and the 
nonferrous metallurgy plants planned for this sone. They ill need con- 
stant electric power produced by thermal power plants. The output of 
hydroelectric plants depends on the water level. It is for thie very reason 
that in euch a kray, santhame 
of electricity. Paradox? Wo. Thies is the result of all the pressure in 
ee oe ~ ow on ously exerted only on hydroelectric 


This ie why there ie no one to erect thermal power plants. It is well known 
that the Sayno-Ghushenskaya GEB builders will soon be freed. Many of then 
could be transferred to the KATH. But, in the kray, it ie considered that 
the hydraulic builders are suitable only for the @redne-Yeniseyskaya GH. 
But this hydroelectric plant,even at best, will only be able to provide 
power in 10 to 15 years. But the country needs the power now. It can be 
provided by the KATEK. A especial feature of the Beresovakaya GREB and her 
“sisters” that follow her is that they are located in the very rich Kansko- 
Achinakiy coal basin. The powerful seam, which is up to 100 meters thick 
in places, stretches almost 800 kilometers. According to caloulatione by 
the “Teploelektroproyekt” Institute, the annual output of only the KATEK 
firstborn, the Beresovekaya GREB-{, will be 43 billion kilowatt-hours! 
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it cannot be forgotten that KATEK 1a the basic coal reserve base of the 
country. The power of ite power plants will be used not only in the Kras- 
noyarakiy Kray, buta@lso to supply the consumers of the Baykal-Amur RR, 
Western Siberia and, in the future,the Biropean regions of the country 
and even Central Asia. 


It comes out then that KATEK te more important than the Sredne~Yeniseyskaya 
GES! We would not Mike to contrast these power plants. It would be well 
to have both to lnorease the power potential, but it cannot be because there 
ie not enough of a work force to do both simultaneously. 


For thie reason, it le very important that power builders move from narrow 
departmental positions. No matter how much we need power today, we should 
not look at the Gredne-Yeniseyskaya GMS only with the eyes of power people. 
There is no better compase than checking the correctness of one's actions 

than by considering government interests. This course should also be taken 
in this case, and the economic, social and ecological feasibility of build- 
ing the Sredne-Yeniseyskaya GHB should be thoroughly checked out once more. 


Yes, the new plant will be able to give the country 34.3 billion kilowatt- 
hours annually. But what will be taken in exchange? About 400,000 heo- 
tares of arable land will be covered by the water reservoir. This, in the 
most favorable part of the Krasnoyarskiy Kray from the standpoint of climate. 
The flooded sone contains the best forests of Angara pine in the country, 
arable lands and 10,670 peasant homes. 


“Compared to our neighbors, not so much land will be flooded,” stated M, I, 
Nevekupa, first seoretary of the Yenisey party raykom, pointing out the 
planned flooded area on the mp. “But this is the best arable land in our 

region. it provides our region fully with vegetables. We even export 
some, After the reservoir is created, we will change from a region which 
“exporte” products to a region which imports products. This is because 
we will not assimilate other land soon and, really, we do not have much of 
euch arable land...” 


According to the calculations of the Kray Agricultural Administration, not 
only the Yeniseyskiy Rayon, but also six agricultural rayone and 20 agri- 
cultural land users will lose valuable land. And this is without taking 
into account the marshes formed along the “sea.” We will not dwell in de- 
tall on the fishing problem of the kray. It is obvious that the dam inter- 
secting the river will destroy the fish runs and reduce their spawning. 


Fruitful land (and this is in Siberia!l), an exceptional forest, fish re- 
serves... Is this not a high price to pay for power? “It is necessary to 
take into account,” states the decree of the Central Committee of the party 
and the USSR Council of Ministers on improving the management mechaniea, 

"in the technical-economic substantiation of the construction of enterprises 
and the comparison of the efficiency of the versions of this construction, 


the economic evaluation of the land sections used for the construction of 
the enterprises." 
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However, We may be told — neither are tie thermal power plants blameless — 
hundreds of hectares of land turned inside out. They require 4 great amount 
of fuel, Atmospheric exhausts are great. True, but there are examples and 
exPerience is being accumulated on restoring such lands, cleaning and re- 
ducing exhausts while no one oan restare flooded arable land. 


Our eoclety reached such a etage of development of sclence and technology 
where the body of the dam intersects the river iteelf as a faceted pencil) 
le laid across the river on the mp. But let us recall Bigele: “We will 
not, however, brag too much about our victories over nature, It takes re~- 
venge on ue for each such victory. At first, it ie true, each of these 
victories had the resulte that we counted on, but in the second and third 
places entirely different, unforeseen consequences ocourred which very 
frequently destroy the value of the first results... Pacts remind us that 
we are as far from being mstere of nature as a conqueror is the mate of 
an alien people... All our metery over it consieise of the fact that we, 
unlike any other beings, can recognise ite laws and oan use the” correctly." 


These are well-known words, However, it is necessary to be reminded of 
them because perhaps the most surprising thing ie that in all the mny vol- 
umes of plans, inquiries and conclusions on the Sredne-Yeniseyskiy OB, 
there is not even one chapter on the effect of the new power plant on the 
environment. 


The problem of building the hydraulic center has extensively affected the 
interests of many industries: mining, fishing, forestry, agriculture, the 
river fleet... This problem goes far beyond the framework of power engi- 
neering. Only an expert government commission, capable of protecting 
general national economic interests, is capable of solving the problen. 

Such a commission, consisting of specialists from all interested departments, 
and only it, must dot the i's in the prolonged Abalakovekiy argument. 
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FUELS 


GEOLOGISTS CLAIM SUCCESSES IN MEETING COUNTRY'S NEEDS 
Moscow PRAVDA in Russian 6 Apr 80 p 1 


[Interview with USSR Minister of Geology Ye. A. Kozglovekiy: "Always 
Searching") 


[Text] Soviet explorers of the earth's depths are 
having their vocational holiday. PRAVDA's corre- 
spondent asked USSR Minister of Geology to tell about 
the work of the branch's laboring collectives last 
year and about the tasks they are now tackling. 


"Last year was not easy for us," said the minister. "A growth in explored 
reserves that greatly exceeded the indicators for 1978 was specified for a 
majority of the minerals. The geologists coped with this task. Reserves 
of natural gas, iron ore, molybdenum, zinc, tungsten and others increased 
more than planned. 


"Prospects for West Siberia's oi] and gas bearing province--the country's 
main base for raw materials for power engineering--expanded greatly. 

Here, exploration of a number of large fields was completed, and new prom- 
ising oil and gas reserves were discovered. Oilfields on the Buzachi 
Peninsula in Kazakhstan were prepared for industrial development, pros- 
pects for finding gas in the Dauletabad-Donmez region in Turkmenia were 
expanded, and coal reserves at the Kansk-Achinsk, Turgay, Donets, Kuznetsk, 
South Yakutia and other basins were expanded. In the BAM [Baykal-Amur 
Mainline) zone, exploration of some fields that will be bases for region- 
al production complexes and industrial clusters has been completed. 


'Seientific-research organizations have completed important work on making 
up a series of maps of forecasts for the main types of minerals in the 
USSR. Information from high-altitude aerial and space surveys were used 
widely in geological research. Improvement of geologic.1, geophysical and 
geochemical methods of prospecting for minerals continued. 


"All this is the result of the work of many thousands of explorers of the 
earth's depths. The highest indicators were achieved by the brigades of 








USSR State Prigewinner M. Avramets of Poltavneftegagraszvedka | Association 
for 011 and Gas Exploration in Poltavakaya Oblast), V. Gubin of the 
Irkutek Geological Administration, USSR State Prigewinner A, Niteak of the 
Irkutek administration, and Kazakh SSR State Prigewinner I. Dontsov of 
Sevkazgeologiya (North Kazakhstan Geological Administration of Kazakh- 
atan's Ministry of Geology, and many others, 


"The geologists and geophysiciste on whom the title, "Honored Explorer of 
the Earth's Depths," was conferred recently made a great contribution to 
development of the country's mineral raw-materials base. 


"The explorers of the earth's depths face important tasks during the con- 
cluding year of the five-year plan. They must not only meet the goals of 
this year and the five-year plan as a whole but also create a backlog of 
started work for successful operation during the Eleventh Five-Year Plan. 


"Raising the effectiveness of prospecting work, especially in regions 
where there are mining enterprises that are inadequately provided with raw 
materials remains one of the main problems. We attribute the greatest 
importance to scientific and technical progress and to the validity of 
forecasts and the pinpointing of locations. 


"Soviet geologists are doing everything possible to achieve new successes 
in carrying out 25th CPSU Congress decisions to further expand the coun- 
try's base of mineral raw materials." 
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UDC 553. 961.65.011.56:681.3,.001.12 


COMPUTER PLANNING OF THE URENGOY GAS FIELD 
Moscow GAZOVAYA PROMYSHLENNOST' in Russian No 1, Jan 80 pp 14-16 


[Article by P. F. Burakevich, N. D. Astakhov, V. Ye. Veselovekiy, A. V. 
Zlotov, G. I. Ivanov, A. G. Kovalenko, I. A. Krylov, I. Kh. Sigal, V. R. 
Khachaturov] 


{(Text]) The planning of the Urengoy field has been quickly accomplished by 
using a computer. Out of all possible versions for introduction, plan No. 8 
is recommended -- it is the best with respect to metal consumption among the 
plane with the UKPG*in the fields explored in detail. 


The Urengoy field is the primary raw material base for the development of 
the gas industry in the tenth five-year plan and the future. According to 
the éovelopaegt plan, the annual gas extraction from the fields t reach 
100 billion m”’, and the maximum possible is 200 to 300 billion m”’. 


Beginning with this fact, when planning the Urengoy field two versions of gas 
extraction were considered -- 100 and 200 billion m>/year. 


.n order to choose the plan by computer with extraction of 100 billion m3/yr, 
the following basic initial data were year: the number of gas welle -- 490 
in 94 clusters; places for possible construction of UKPG -- 49, including 23 
sites explored in detail, and 26 indicated by the planning institute by the 
results of analyzing the cartographic material; well flow rate 1 million m>/ 
‘Cay; gae extraction by years of the planning period (1978-1994); output ca- 
pacity of the UKPG from 2.5 to 20 billion m?/year; constructed sites -- 3 
UKPG and the highway planned by the VNIPIgazdobycha Institute; permafrost map 
of the field with indication of forbidden zones for laying gas mains and 
building roads; topographic map of the field; normative data with respect to 
the cost of pipe and equipment. 


Out of all of the plans calculated on the computer, 12 plans were selected. 
They had numbers 1, 2, 3, 4, 8, 9, 10, 11, 12, 13, 14 and 16. 


The criterion for selecting these plans was the cost of construction, which 
is the capital expenditures on UKPG with cooling stations, gas compressors, 


gas collecting networks, gas mains and roads (without considering the planned 
highway) summed for the planning period. 


1 complex gas preparation installation. 
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Another criterion was metal conaumption of conatruction which waa made up 
of the metal consumption of the gas collecting networks and the gas mains. 
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Figure 1. Cost and metal consumption and construction as a 5 
function of the number of UKPG when extracting 100 billion m 


of gas per year. 


Key: a. total cost, thousands of rubles 
b. metal consumption of construction, tons 
c. number of UKPG 


By the criterion of cost of construction, plan No 3 is optimal, and plans 
Nos 1, 4, 8, 9, 10, 11, 12, 13 and 14 are close to it. By the criterion of 
metal consumption, the optimal plan is No 9, and Nos 2, 3, 4, 8, 10, ll, 12, 
13 and 14 are close to it. 


In eight plans Nos 2, 4 and 9-14) there are UKPG which are not located in 
the sites that have been explored in detail. For these plans additional 
expenditures are required which are connected with ex>loration of the sites 
for which the placement of UKPG is planned. 


The given situation leads to the fact that for further analysis it is meaning- 
ful to compare the selected 12 plans with one of the plans in which all of 
the UKPG are located at sites that have been explored in detail. 
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Figure 2. Cost and metal consumption of construction as a 


function of ™s n r of UKPG when extracting 200 billion 
of gas per year. 


Key: a. total cost, thousands of rubles 
b. metal consumption of construction, tons 
c. number of UKPG 


Figure 1 shows the cost and metal consumption of construction as a function 
of the number of UKPG. The solid line corresponds to the cost, and the dot- 
ted line corresponds to the metal consumption; the numbers indicate the num- 
bers of the selected plan. 


On the basis of analyzing the data presented in Figure 1, the conclusion is 
drawn that the plan No 8, all 10 UKPG of which are located on the sites that 
have been explored in detail differs from plan No 3 by a total of 3.1%, and 
from plan No 9 (with 10 UKPG) by 6.3%. In addition, plan No 8 is the best 
with respect to metal consumption among the plans with UKPG in the sites 
explored in detail. 


Accordingly, when selecting the plan for further analysis connected with 
transition to gas extraction in the amount of 200 billion * /year, it is 
expedient to compare the 12 selected plans with plan No 8!, 


1 see the figure in the article by V. R. Khachaturov, et al., published in No 
3 of the journal for 1979. 
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Figure 3. Construction plan for the 
field with the UKPG in clusters. 

1 -- clusters of wells with upc 4 

2 — locations of possible booster 
compressor stations; 3 -- head 
structures; 4 -- points for joining 
the field roads to the interfield 
road; 5 — gas gathering collecting 
main, 6 — gas transport collecting 
main; 7 — automobile roads and in- 
tersection points; 8 -- forbidden 
areas for laying gas mains and roads; 
9 — booster compressor stations. 





1 as preparation installation. 
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Cget and metal conaumption of conatruction for the plans for 1.00 billion 
m’/year extraction with gas preparation inatallations in clusters, 


Plan 
+ + + + + & Ff 
Total cost of con- 


struction, thousands 350,693 350,969 352,321 352,436 351,146 352,903 348,746 
of rubles 





Indexes 








Metal consumption of 
construction, tons 165,764 160,319 163,341 167,575 165,074 166,870 165,533 


Note. In the numerator ie the number of the plan with UPG [gas preparation 
installation) in clusters; in the denominator is the number of the plan with 
UKPG [complex gas preparation installation). 





The plans Nos 3, 4, 8, 9, Ll, 12 and 14 were selected for further analysis. 
For them the metal consumption of construction does not exceed the values of 
these indexes for plan No 8. 


With computer planning of the Urengoy field when extracting 200 billion a” 
of gas per year, the same initial data were used but considering 157 clus- 
tere. 


Out of all the construction plans calculated on the computer, 10 were selec- 
ted (Nos 1-10). The criteria for their selection were also cost and metal 
consumption of construction. 


The optimal plan with respect to the cost criterion was No 3, and close to 
it were Nos 1, 2, 4, 5, 6, 7 and 10. With respect to the metal consumption 
criterion the optimal plan was No 6, and close to it were Nos 1-5, 7 and 10. 


In nine plans (Nos 2-10) there are UKPG not located in sites explored in 
detail, which requires additional expenditures. 


“{gure 2 gives the cost and metal consumption of constuction as a function of 
the number of UKPG. The provisional notation is the same as in Figure 1. 


It must be noted that plan No 1, 18 of the UKPG of which are located on 
sites that have been explored in detail differs from plan No 3 by only 2.2%, 
and from plan No 6 (also with 18 UKPG) by a total of 3.6%. Therefore the 
10 selected plans were compared with plan No l. 


For — analysis connected with the transition to the extraction of 200 
billion m’/year, out of 10 plans, six plans’were selected (Nos 1-6), the 
total cost and metal consumption of the construction for which do not exceed 
the indexes for plan No l. 











The *24 of the exploration vereions was made eo that fhe plan fer 200 
billion m*’/year coincided with the p for 100 billion w’/year in the 
extraction section for 100 billion w°’/year. 


This condition wae satiefied by four paire of plane which define four ver= 
sions of the exploration of the field: Woe 4, 14; Noe 5, 12; Nos 6, 9; 
Noe 1, &, 


The final choice of the versions of exploitation of the Urengoy gae field 
can be made with additional analysis of the versione with respect to a aumber 
of other indexes (manpower, material resources, and eo on). 


Machine planning hae aleo been carried out in order to discover the cost 
benefit of using the gas preparation inetallatione (UPG) in clusters. 


Out of the calculated 12 plane, 7 were selected (Nos 14). The locations of 
the UKPG were taken ae the possible compressor locations. 


The problem consisted in optimising the gas line networks and selecting the 
locations of the compressors, their types and the number of them. After so- 
lution of these problems, plane with UPG in cluetere (Nose 1-7) were obtained. 
The system drawn by the computer for collecting and traneporting the gas in 
plan No 1 with UPG in clusters is shown in Figure 3}. 


in order to estimate the cost benefit of ug ing the UPG in clusters for the 
cost of construction for the 100 billion m’/year plan, the cost of conetruc- 
tion was calculated for the corresponding plan with UPG in each cluster. 

The plane with PG in clusters turned out to be cheaper than the correspond~ 
ing plane with 'KPG (see the table). 


Thue, the transition to the gas preparation insulatione in clusters is 
economically effective. The cost of the plans with the UKPG exceeds the 
cost of the corresponding plane with UPG in clustere by more than 100 mil- 
lion rubles (for a cost of 1 UPG of 1,780,000 rubles). Here the plane with 
UPG in clusters are cheaper than the corresponding plane with UKPG until the 
cost of one UKPG drops by 11.1 million rubles. With a reduction in cost of 
the UKPG by more than 13.4 million rubles the plans with UPG in clusters 
become more expensive than the plane with UKPG. 


Thue, for the existing cost of the UKPG the plane with UPG in clusters are 
effective until the cost of 1 UPG exceeds 2.9 million rubles. 


In addition, a decrease in metal consumption of construction takes place. 
Conclusions 

With respect to the criterion of the total cost of construction, a trend has 
of the UKPG. When extracting 100 billion » 


UKPG approaches 6-8, and when extracting 200 
approaches 14. 








adhe Fine + 








by the criterion of metal consumption of conatruetion there is a trend to- 
ward en increase in the number of UKPG, When extracting 100 bill tog w?/year 
the number of UKPG approaches 10, and when extracting 200 billion w’/year it 
approaches 18, 


by both criteria the best plane are Nos 3, 4, 9, Li, 12, 14, 8 (when_extrace 
ting 100 billion w”’/year) and Nos l-6é (when extracting 200 billion w?/year). 


Considering the process of exploiting the field, the following versions of 
development are preferable: from plan No 14 for 100 billion w”/year (6 
UKPG) to plan No 4 for 200 billion m3/year (15 UKPG); from plan No 12 for 
L00 billion w?/year (9 UKPG) to plan No 5 for 200 billion w°/year (16 UKPG); 
from plan No 9 for 100 billion w’/year (10 UKPG) to plan No 6 for 200 bil- 
lion @?/year (18 UKPG); frog plan No 8 for 100 billion m?/year (10 UKPG) to 
plan No 1 for 200 billion m”/year (18 UKPG), 


An alternative solution is the transition from the UKPG to the gae prepara- 
tion unite located at each cluster of wells. 


Ae a result of analysing four of the versions recommended by the computer 
for exploiting the Urengoy ae field the VNIPigazdobycha Institute selected 
plan Wo 8 for 100 billion m”/year. 


COPYRIGHT: Isdatel'satvo "Nedro", “Gazovaya promyshlennost'", 1980 
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UDC 622.279.23/.4: 398.2 
GAS FIELDS TO BE DEPLETED AT SLOWER RATE 
Moecow GALOVAYA PROMYSHLENNOST' in Russian No 1, Jan 80 pp 10-13 
[Article by I. 8. Tyshlyar) 


(Text) The replacement of the forced method of assimilating the gae poole by 
the long-range programe for working the fields ie a realietic path to achiev~- 
ing high final production resulte of the branch. 


The high rates of development of the national economy of the country, the 
growing complexity of the probleme of aseimilating new gas poole, especially 
those located in uninhabited areas with severe climatic conditions, along 
with the exploitation of a large number of old, to a significant degree al- 
ready depleted fields reqeire further development of the theoretical prin- 
ciples and methode of development pertaining to the optimization of the gae 
extraction considering the requirements on environmental protection. 


According to the calculations of the ecientiste, the high rates of develop- 
ment of industry will aleo be maintained in the forthcoming yeare. In the 
last 15 years the population of the country has increased by almost 20%, and 
the extraction and production of gae have more than tripled. In the opinion 
of academician N. V. Mel'nikov, it is possible to talk about an “explosion” 
in the demand for mineral resources. 


The limited nature in the period of the induetrial reserves of natural gas 
estimated at 3 to 5% of the total fuel and energy reserves, and the con- 
stantly growing expenditures on prospecting, extraction and transportation 
of them require more effective economic methods of substantiating the Long- 
range planning decisions based on growth of the final production resulte. 


By an increase in the final (total) production results in the gae industry 
we wean the development system which will ineure the optimal proportion of 
participation of each field in covering the demand of the national economy 
for gas, an increase in the coefficients of gas and product extraction for 
the entire time of working the fields and complete (calculated) loading of 
the capacities over the extent of the longest possible economically subsetan- 
tiated period of stable gas extraction. This type of working of the fields 
must be distinguished by minimum losses of social labor and natural resources 








with the least total reduced expenditures (for prospecting, extraction, 
traneportation and refining the gas), ineuring maximum national economic 
effect from the sale of the primary componente and by~producte. 


The great advantages of of] and gas over other forma of fuel and raw mater~ 
lale, the relative closeness of the large users to the ofl and gas poole com 
bined with difficulties of the postwar period in our country have led to the 
forced working of the most effective resources which was justified at the 
time when many enterprises were supplied with coal. 


At the present time the economic possibilities of the USSR have increased 
significantly. The economic strategy of the CPSU which is embodied in the 
190h Five-Year Plan proves the concentration of planned activity on the 
achievement of high final production results. The course to more efficient 
use of of] and gas ie the long-term assignment recognized to increase the 
yield of the moet important final products from refining the raw materiel. 


in the resolutions of the All-Union Beonomic Conference on “Increasing the 
production efficiency in the industry in the light of the resolutions of 
the 25th Congress of the CP (Orenburg 23-26 Auguet 1976) it wae noted that 
in the tenth five-year plan the gae industry appeared as a new phase in ite 
development characterized by high production growth rates, further etreseing of 
the intensive methode of Sanagement and more complete utilisation 
of the entire economic potential of the branch.” 





The problem of a more efficient approach to the use of the natural wealth of 
the country wae so sharply etated because the forced depletion of large 
fields which has played 4 positive role in a defined phase of development, 
under the new conditions of sharply growing ecales of consumption, growing 
production coste and world (export) prices for gas, turne out to be less 
effective by comparison with the application of the long-range programe for 
working the poole (with a prolonged period of stable extraction, higher pro- 
ductivity of labor and loading of the capacity used). 


As the traneition te made to the assimilation of larger and larger fields 
with reapect to gas reserves, the optimal solutions have shifted to the 
area of moderate annual extraction. Yor example, when working the Severo- 
Stavropol'ekoye, Shebelinekoye and Gazlinekoye fielde the annual extractions 
were 6-72 of the initial reserves, and when substantiating the optimal ver-~ 
sion of working the Medvezh'ye field, 4.2%. The economic indicators show 
that in the future the process will be more and more intensified, prolonging 
the pertod of etable extraction and realization of the future interests of 
the country with more complete use of the economic potential of the branch. 








The conversion to long-range programs of working the field aust be accom- 
panied by stable support of the growing demands of the country for gas at the 
expense of leading development of the geological prospecting work (GRR) and 
increasing the number of uniformly worked fields. The indicated measures are 
being realized already to a defined degree in the gas industry (3). 











The organisation of the extraction and tranaportation of gas is, as te known, 
coupled with the assimilation of enormous capital investments, However, the 
level of use of the created capacity in the process of developing the gas 
fields ie subject to relatively fast change, especially for the forced rates 
of the working of the gae reserves. The factors of subsequent depletion of 
the fielde are reflected not only in the efficiency of using the production 
capacities, but aleo in the relations between the extraction of the gae and 
the increase in new reserves throughout the branch ae @ whole achieveble by 
ever-increasing expenditures. 


When evaluating the various vereions of the long-range planning in the gae 
industry, significant interest ie aroused by the comparison of the growth 
rates of the raw material base of the branch with the growth rates of the 
foreign (export) prices for gas. Thus, whereas the increase in the gas re~ 
serves of industrial categories from 1974 to 1976 wae 9.1% in our country, 
the growth of export prices for gae exported from the USSR during the same 
period reached167.2% (1, 2), that ie, it led the rates of increase in reserves 
by more than 20 times. Accordingly, the incentive ie becoming more intense 
for growth of reserves and introduction of new gae poole previously appearing 
to have low effectiveness. 


Under the conditions of the effect of the noted trends, the versions of the 
forced extraction of gas with a short etable extraction period of it and sale 
with reapect to relatively low wholesale prices are becoming economically 
disadvantageous, for thie will in the final analyeie lead to failure to ob- 
tain a significant effect. 


Ae the calculations show for leading rates of increase in export prices over 
the increase in new industrial reserves of gas, the optimal solutione will 
become those which lead to an increase in the stable extraction period and 
more complete extraction from the created capacities. Under these conditions 
a new methodology substantiating the transition to long-range planning pro- 
grams forworking the largest fields of the country ie acquiring extremely 
important significance. 


The most urgent methods in the economic theory of the gas industry are the 
methods of considering the replacement expenditures, the time factor and 
efficient levele of annual gas extraction determined on the basis of develop- 
ing 4 systems approach in planning. 


Reference (4) substantiates the necessity for considering aleo the environ- 
ment in the criterion of replacement expenditures providing for continuity 
of production as a result of restoring the disturbed equilibrium of the in- 
dustrial gas reserves with the extraction. By the replacement expenditures 
on the geological prospecting work and environmental protection we mean 
specialized investments economically providing for restoration of the die- 
turbed equilibriua. 


When optimizing the design solutions with respect to working the gas fields 
for the period of constant extraction (or for the time of extraction of the 
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basic gas reserves) the differences in the final gas extraction coefficients 
have not found reflection in the eriterion, for identical payment for geolo~ 
gical prospecting work with reapect to all versions had no effect on the sen 
lection of the optimum, Therefore, they were not taken inte account in the 
comparative eatimate of the versions, When investigating the versions of 
the working of the flelde for the entire exploitation time, the differences 
in the final gae extraction coefficients made it possible to consider the 
qualitative characterietic of the planning solutions with respect to the 
final production resulte and to make a unique determination of the economic 
advantage of reducing the gas losses and the losses of the by~producte. 


Ae ie known, the solution of such problems as the proportional development of 
social production is connected with the saving of social time, efficient use 
of manpower, material and natural resources. The greater the capital invest- 
mente made in metal and concrete of the indusetrial-productive capital, the 
greater the significance acquired by comprehensive consideration of the time 
factor when making 4 comparative estimate of the long-range planning solu- 
tione. 


All of the methods existing at the present time for considering the time fac- 
tor for the comparative evaluation of the versions, in the opinion of T. §. 
Khachaturov, began with continuous growth of the productivity of labor of the 
workere of material production and with new meane of labor leading to reduced 
cost of the unit production and, hence, with inequality of the identical ex- 
penditures of labor realised at different times (5). 


in order to reduce the versions ——— — by difference in time and mag~- 
nitude of expenditures to the same, primarily the initial time, the method 
of discounting expenditures has become widespread which is defined by the 
formula of complex percentages and Bon - 0.08. 


These theoretically correct principles for the processing branches of indus- 
try were reinforced in the Standard Procedure 48 a defined achievement of 
theory with respect to accounting for the time factor and they have been 
extended to the extracting branches of industry. Using these principles, the 
total capital investments K. otal for the entire time of working the gas de- 


poeit T reduced to the first year are defined by the formula 





Keom = ms i7=T + * 
(a) 2 () + Bua) 
Key: a. total 


where x. are the capital investments in the tth year; J— , is the coefficient 
of different timing of expenditures. 


The total operating expenditures are determined similarly. 
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UVeing the method of discounting the expenditures at different times, many 
researchers have already turned attention to the fact that the actual changes 
in the cost of production unite even in the processing industry do not coin- 
cide with the indexes which muet be obtained when using the formula of com- 
plex percentages and the adopted normatives By a’ The noted remark ie valid 


to an even greater degree for the gae industry where the mining-geological 
conditions are gradually becoming more and more complicated, involving not a 
reduction, but an increase in the unit production cost. 


The data presented in the figure indicate that the actual, planned and pre~ 
dicted reduced expenditures on prospecting, extraction and Ctraneaportation of 
1000 mw of gae throughout the country are increasing in time. On the average 
for 10 yeare the reduced expenditures of the latest period exceed the expen- 
ditures of the preceding period by 1.77 to 1.80 times. 
































Jone. pyt/1000n! (a 
— — | - 

mor — 1 = 3 —— 
——— J , 

. ’ 

6 

+ 

2 

0 

















(b) 


Variation of the reduced expenditures on prospecting, extrac- 
tion and transportation of gas in the USSR. 1 -~ for tradi- 
tional accounting for the time factor; 2 -- actual and planned. 


Key: a. rubles/1000 a? b. years 


Nevertheless, in the planning practice of the fuel industry when calculating 
production cost, the characteristic features of mining production are not 
taken into account, and consequently, the actual conditions of the working 
of the gae fields are not taken into account. 


Indeed, the productivity of iabor in the gas industry increases only for lead- 
ing rates of gas extraction over the rates of investment of means, and thus, 
depending on the adopted levels of annual extractions, occurs only over the 
extent of depletion of the greater part of the reserves of the fields. Then 
as the field is depleted no provision of labor with capital will make it 
possible to overcome the reduction in the efficiency indexes of the working 

of the depleted fields. 


In order to maximize the productivity of labor over the entire exploitation 
time, the capacity for extracting and transporting gas must be optimized be- 
ginning with the final production results and the actual consideration of the 
time factor. 
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In the figure, curve 1 reflects the traditional consideration of the time 
factor and is constructed uaing the function 1/(1 +B, ») “lL, and curve 2 


corresponds to the function (1 + n)®*4, where ") te the coefficient of in- 
creased coat of the product. 


On the baste of the data in the figure, a coefficient of increased coat is 
selected which amounte to \ = 0.06, which, considering the growth of produc~ 
tivity of labor in the gas use system by 1-22 on the whole throughout the 
national economy can be taken approximately within the limite of 0.04-0.05 
for the future. 


The proposed value of the coefficient was obtained on the basis of useing the 
trends in the variation of basically the mining-geological conditions of 
production in the gas industry of the country and ie temporary. The author 
does not claim to a final, established value of the coefficient 4, but ite 
consideration at the present time decreases the errore and the "roughness" 
of the forecasting calculations, and it intensifier the attention on the 
peculiarities of the mining production. 


Considering the increase in prices for gas and gradual complication of the 
mining-geological conditions of production in the gas industry it ise proposed 
that thie objective phenomenon be reflected in the procedure for considering 
the replacement expenditures when determining the completeness of extraction 
of the product from the depths. For this purpose it is necessary to base the 
calculations not on the decreasing cost of the reproduction of mineral re- 
sources, but an increase in value 





* 
ime, DS SD +n! 


Bep. seerp, = (2) 


where Sep. socnp, are the mean replacement expenditures per production unit for 


each component from i to m; 3% ie the specific starting value of the re- 
duced expenditures on geological prospecting work for each component. 





The reflection of the increasing cost of replacement of the new gas resources 
and by-products in the comparative effectiveness of capital investments 
solves the most important problem with respect to shifting the optimums to 
the region of reducing the losses of hydrocarbons. 


On the whole, throughout the national economy the increase in the capital 
available to labor leads to an increase in its productivity. This is the 
basis for the progress in social production. Along with complication of the 
mining-geological conditions, thie prerequisite also is in effect in the gas 
industry. For example, the transition to cluster placement of the wells, an 
increase in the stable extraction period, an increase in the diameter of the 
gas lines, regulation of the combustion processes, an increase in the propor- 
tion of the gas used a raw material for the chemical industry, and so on 

lead to an increase in the productivity of labor. 
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Coneequentiy, within the elements of the gas industry connected with extrac= 
tion, tranaportation and the use of the gas, integral (total) consideration 
of the time factor ie required. Then the formula for considering the total 
capital investments varies as follows: 


r 1 r 
Keon * At — * K,A,, 5 
(a) (t+ Eee) a = 
Key’ a. total 


=| 
where A, = Aes is the index of integral consideration of the time fac~ 
tor permitting optimisation not only of the conetruction rates of the fielde, 
but aleo the rates of working the reserves. 


Conc luetone 


The necessity for making the transition to a new economic strategy for the 
working of the gas fields and replacement of the forced methods by long-range 
programe for working the fields with prolonged stable extraction periods 
arises from the increase in the final production results with rising export 
prices for gas, an increase in the efficiency of the use of social labor as a 
@ result of introducing some capital-saving recommendations and improving the 
entire economic potential of the branch. 


In order to substantiate efficient programs for working the fields in the 
branch, an integral criterion has been developed and is introduced in which 
the new method of accounting for the replacement expenditures, the time fac~ 
tor and efficient levels of annual gas extractions determined on che basis of 
developing the systems approach in planning are reflected. 
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EXTENSION OF ORDZHONIKIDZE-TBILISI GAS PIPELINE COMPLETED 
Moscow GAZOVAYA PROMYSHLENNOST' in Russian No 1, Jan 80 pp 7-8 
[Uneigned Article] 


(Text) The Ordzhonikidze-Tbiliei gas pipeline built 20 years ago ie a unique 
structure, Ite route lies along the epurse of the Greater Caucasus Ridge 

at an altitude from 500 to 2500 meters above sealevel. The gas line is 
operated under extremely complex conditions: frequent avalanche-like soil 
shifte, mud flows, snow avalanches, prolonged, thick snow cover, "wandering" 
mountain river channele and a number of other phenomena often create the 
danger of disrupting the’ normal gas supplies of the Georgian SSR. 


The experience in the operation and maintenance of the gas line has proven 
that along with repair and maintenance operations it is necessary to build 
additional capacity permitting the output capacity and the reliability of 
the fuel main to be increased, especially during the fall and winter months. 


The creation of new facilities for the gas industry is usually the business 
of adjacent construction branches which in recent times have assimilated 
more than 5 billion rubles of capital investments annually and no less than 
2 billion aꝰ of construction and installation operations. 


A characteristic feature of the expansion of the Ordzhonikidze-Tbilisi gas 
line system consisted in the fact that all of the required construction, in- 
stallation, startup and adjustment operations had to be performed by the 
forces of the Ministry of the Gas Industry alone. On 10 May 1979, by order 
of the ministry this construction site was declared a shock site. 


The realization of the goal was put in the hands of the “Kavkaztransgaz" 
and “Gruztranegaz" associations with the rights of customers, the VNIIPIgaz- 
dobycha Institute as the master planner, the Soyuzgazifikatsiya Production 
Association as the general contractor. The time alloted for construction of 
the new projects did not exceed 5 months. The complexity of the route of 
the gas line, the presence of the Voyenno-Gruzinskaya road (VGD) in the cor- 
ridor and the presence of other engineering communications complicated the 
choice of sites for the compressor stations and the adoption of engineering 


designs. 
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The initially planned volume of capital investments in building the compres~ 
sor stations was more than 9 million rubles. A significant part of these 
expenditurgs were connected with the large volume of preparatory earthwork 
(300,000 mw”). 


The search for the optimal version in order to reduce the labor intensive- 
ness and capital investments in construction ae much as poseible wae made 
not only in the offices and laboratories, The minister of the gas industry 
S. A. Orudshev and his deputy S. 8. Kashirov participated in reconnaissance 
in the field. 


The sites for the compressor stations were determined in the vicinity of the 
villages of Chmi and Kvesheti at an elevation of 1820 meters above sealevel 
near the VGD road in terrain with relatively mild relief. The volume of the 
earthwork was reduced by 250,000 m’. The optimization of the final solu- 
tions made it possible to reduce the capital investments by more than 1 mil- 
lion rubles and to bring the labor consumption of construction to an amount 
providing for fulfillment of the assignment in the established time. 


Considering the limited nature of the individ: .1 types of material resources 
in the construction zone, the decision was made to compensate them by the 
maximum use of the local possibilities without reducing the strength of the 
structures and their quality. 


Thus, for example, about a thousand cubic meters of lumber was required to 
line the gas lines in the rocky ground. A substitute for them was found 
locally by applying finely ground dolomite for constructing the cushion and 
filling around the pipe. 


As the foundations under the block boxes and the process blocks the decision 
was made to use fills of crushed rock instead of the short reinforced con- 
crete. The decision was made to lay the oil systems without ditches, build- 
ing thermal elements into the common insulating shell. Many reinforced con- 
crete structural elements were replaced by metal. 


All of the structures, including the GPA-Ts-6,3 turbine gas transfer units 
at the compressor stations were made modular-complete. 


l..e intensive labor fell to the lot of the administrations of material and 
technical supply and equipment outfitting. All of the problems of mobiliz- 
ing reserves were resolved in the shortest possible time. Pipe, metal, ce- 
ment, fuel and lubricants, fittings, turbines, instruments and other equip- 
ment arrived at the sites in a continuous flow. 


The work of the VNNIPIgazdobychi designers working by the method of field 
planning and design proceeded in parallel. Their decisions were implemented 
by the builders and installation workers of the Tselingazifikatsiya and Kir- 
gizgazifikatsiya associations, the Soyuztsentrgaz trust, the Soyuzgazenergo- 
remont association, and the Soyuzgazenergoremmontazh and Soyuzgazsistemavto- 
matika trusts. 
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lt wae ne esaary for the Grugtranagaz association to solve the complex trana~ 
port pr blem. Heavy, oversized loads for the future compressor stations 
were brought over the high-altitude passa via the sharp curves of the Voyenno~ 
Gruginekaya road, 


A significant part of the work on the compressor stations was done at the 
Soyugazifikateii Industrial Enterprises. Ase a result of finding internal 
reserves, the organization of the work in second and third shifts, the col- 
lectives of the Tulamashgaz, Shatekmashgaz plants, the Omak, Novosibirek and 
the Kurgan workshops of the Sibgazifikateiya association prepared tens of 
block boxes, technological blocks, hundreds of connecting parts, more than 
300 tons of metal structural elements and pipe assemblies in excess of the 
plan in the shortest possible time. 


The operative execution of the entire set of operations required adjustment 
of the monitoring and control system. Specialized groups were created among 
the leading specialists of the association, the duties of which included, in 
addition to the performance of the basic functions, the direction and prac- 
tical execution of defined operations connected both with the construction 
and the startup of the compressor stations. During the construction period 
the following groupe functioned: equipment supply, equipment transportation, 
personnel training, support of the builders with living quarters and food, 
technical inspection. 


These groups independently solved the operative problems, and they introduced 
the prospective ones at the central headquarters for the construction of 
compressor stations headed by deputy director of the association I. P. 
Zazashvili. 


As a result of all of the efforts of the participants and organizers of con- 
struction, the expansion of the Ordzhonikidze-Tbilisi gas lin was completed 
on time. The practice of building the Chmi and the Kveshet compressor sta- 
tions and also the creation of an entire series of other branch projects 
demonstrated that an independent construction industry had grown out of the 
gas industry. It is unquestionably the case that the organizations of the 
ministry will be capable of solving even more complex problems. 


The Board of Editors of the Journal expresses its appreciation to P. M. 
Muzhilivekiy (the Ministry of the Gas Industry), M. S. Kalinin (the Orgener- 
gogaz Construction Administration), I. I. Radchik and V. M. Kondrachuk 
(Soyuzgazifikatsiya Production Association), K. M. Nikolayshvili (Gruztrans- 
gas Production Association) for the assistance given them in organizing the 
material for this report on the shock construction site of the branch. 
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NADYM INFRASTRUCTURE CONSTRUCTION LAGS BEHIND GAS FIELD DEVELOPMENT 


Moscow IZVESTIYA in Russian 29 Mar 80 p 2 


[Article by V, Filatov, chairman of the ispolkom of the Nadym city soviet 
of people's deputies: "Houses Must Rise Quickly" 


(Text ] “On to Nadym{"--with such a slogan the envoys of the komsomol team 
imeni 25th anniversary of the virgin soil stepped onto our northern land, 
The young people came from different republics and oblasts in order to build 
up the local severe kray, And probably all of them did not know that in the 
beginning of the 1970's similar words sounded here: "On to the first gas 
field!" This was the slogan of all those who began to develop Medvezh' ye, 


Passing down the streets of Nadym past the multistory residential buildings, 
the wide-screen movie theater “Pobeda," past the schools and stores it is 
difficult to believe today that only 10 years ago the taiga was here, 


The city is growing rapidly. It is only 8 years old and there are already 
tens of thousands of residents of which one-third are children, This is 

not surprising: the average age of the inhabitants is 27 and there are many 
young families, Two schools have been raised of 1,176 places each, new 
kindergartens and nurseries, and a cleaner's, laundry, and modern sanita- 
tion-type bath (without a hint of irony it is called the "Nadym Sand Dunes"). 
are in operation, The network of stores and cafeterias has increased, With 
the introduction of a central boiler house and treatment works questions of 
the stable supply of the residents with communal services have been solved, 


The lawns are turning green on the streets of Nadym. This means a lot for 
ust for we had to bring in fertile soil and literally sow each blade, The 
young trees are taking root and the first flower beds with flowere have 
appeared, And then somebody feared that the living flowers, a great luxury 
for the north would disappear and the flower beds would be empty in one 
night. But onee again the people of Nadym proved their love for their city 
and during the entire summer not a single flower was picked or dug up. 


The Nadym rayon is lucky, Three of the largest fields, Medvezh'ye, Urengoy 
and Yamburg have concentrated their supplies of underground gas in 110,000 
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square kilometers on ite territory, Medvesh'ye ie already operating at full 
power, the Urengoy today gives the country 60 billion oublo meters of blue 
fuel, and with time will etart to extract 185 billion per year, At Yamburg 
the firet landing party ie being prepared by the collective of the famous 
trust "Nadymgaspromstroy"~-the same that constructed all 9 fields at Med- 
vesh'ye in a short tim, 


The people of the north know how to work, In the 4 years of the 10th Pive- 
Year Plan capital investments in Nadym were increased 1,5-fold, and the 
volum of industrial production tripled, During thie period the country 
alone received 6 billion cubic meters of gas above schedule, 


The year 1978 became memorable, Due to the early putting of the Nedvesh'ye 
field onto the rated output the field workers, builders, installers, party, 
soviet, trade union and komsomo)] workers, all the participants in thie great 
business were warmly congratulated by Comrade L, I. Breashnev, That fact is 
aleo remarkable that for the attainment of the highest indices in labor in 
1977 and 1976 the city of Nadym wae awarded the challenge Red Banner of the 
RSFSR Council of Minieters and the AUOOTU, and for the results of work in 
1976 and 1979--the Red Banner of the CPSU Central Committee, USSR Council 
of Ministers, AUOCTU and Komsomol Central Committee. The collectives of 

a number of enterprises were awarded high prises, including the largest 
production association in the branch “Nadymeaspron,” 


The rapid development of the economy naturally affects the living standard 
of the workers, During the current five-year plan the real incomes of the 
population were increased 1,5-fold, and the volume of g@ sera) sarvices-- 
3-fold, Well-organized apartments were given to 3,500 families, The in- 
house base of the construction industry is developing. The first phase of 
the large-pane] house construction plant was put into operation with out- 
put of 35,000 square meters of residences per year. In Nadym there are 
already over a dozen buildings made of " our own" panele: we are acquiring 
independence, 


It ie asked: is there reason for fears and distress? Alas, there is, and 
more than one... It ie early to be reassured with what has been attained, 
There still existe a disproportion between the industrial and civil con- 
struction, the gap between the introduction of residences and secial, 
cultural and general facilities is great. The number of gas extracters, 
transportation workers and installers in the city is constantly rising, it 
is necessary for these people to be firmly secured in a new place, to feel 
at home, as they say, seriously and for a long tim, and this requires the 
creation for them of conditions no worse, and perhaps, even better than in 
other rayons of the country, This means, first of all, providing them with 
well-organized apartments, giving them places in the day nurseries and 
kindergartens, and providing the children with the possibility of normal 
education, This is not always a success, A vicious circle develops: the 
people who are so needed for building up the north at times leave due to its 
lack of bullding-up. 
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The industry of Nadym ie developing ahead of the plans, The steady atten- 
tion of the workers, specialiste and 2* 


on construction of fields and extraction of gas, on laying of pipelines and 
erecting compressor stations, This ie good of course, But the setting up 
of the complicated municipal erganiem is far from a secondary task, Many 


economiate have recently started to understand more fully and deeply the 
interrelationship between the growth of labor productivity and ite quality 
and the cultural-general conditions under which the people live, However 
far from everything te being done to improve these conditions, 


What ave the reasons for this? The impetuous rate of the polar ragion con- 
struction hae an effect, and thie means, inevitable “ooste of growth,” 
complexities in delivering goode, shortage of qualified personnel, harsh 
climate conditions... And the most important--the incorrect views of cer~- 
tain economic leaders on the very principle of social and economic develop- 
meant of the population pointe in the of] and gas northern region, 


The problems linked to this are often discussed at the sessions of the city 
soviet, meetings of the ispolkom and permanent commissions, We listen to 
the reporte of the economists, and succeed in getting them to consider the 
construction of residences, schools, children's institutions, and enter- 
prises of trade and general nutrition just as important as the erection of 
industrial facilities, The soviet focuses special attention on the instruc- 
tions of the electorate, During the period from elections to elections of 
tne S instructions 51 were fulfilled: a book store, pharmacy, children's 
dairy kitchen and library with reading hall were opened, bus traffic was 
organized and about 100,000 square meters of residences were built, 


Certain rules for the development of new cities exist, Completion of the 
firet phase of the population point must correspond to the putting into 
operation of the fate facilities of production that gave life to the 
olty. But the fie of Medvech'ye have already been operating at full 


ioree for 2 years, and the Nadym complex is not yet ready, What is the 
explanation? 


ft 4e difficult to given an unambiguous answer, but this is indisputable: 
the impetus for developing the underground storehouses required the accel- 
erated development of plans for the building up of the first microregions, 
and drawings of residences, social, cultural and general facilities, and 
engineering networks were urgently needed, However, the general planner 
of Nadym, the institute LenZNITEP [Leningrad Zonal Scientific Research and 
Planning Inetit of Model and Experimantal Planning of Residential and 
Public Buildings | could not rapidly prepare then, 


The people of the north know how carefully this institute thought out the 
piacement of buildings, The model of the city was tested many times in an 
asrodynamic tunnel to create a special microclimate in the » A 
lot was successful: Nattym reliably protected the schools kindergartens 
from the icy breath of the north, However, the shortage of technical 
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documents is delaying the introduction of the planned residences, As yet 
we have not been able to begin construction of a number of facilities 


forming the appearance of the city, 


In Nadym there is essentially still no center, And we oan see 4 spacious 
main square, euch public buildings as the House of Soviets, Palace of Cul- 
ture, hotels, House of Pioneers, and tal) residential buildings with bullt- 
of the municipal department of architecture, Ite workers at times put up 
with low quality of construction and close their eyes to the wattractive 
external appearance of the structures, This oan be partially explained by 
the weak production base, shortage of painting and finishing materials, and 
the abaence of drawings of nine-story buildings, 


There is yet another important question: the wooden (block) houses, The 
idea of the rapid creation of a compact city made only of brick and rein- 
forced concrete is attractive in iteelf, however it inevitably contradicts 
practice, In the counted years it is exceptionally complicated to orga- 
nige in the taiga and tundra an army of builders for the construction of 
of] and gas facilities and at the sane time create a stone city for several 
tens of thousands of residents, And is there even a need for this? What 
is poor about the prefabricated wooden two-story houses with all the oon- 
veniences that completely meet the conditions of the polar region? It is 
no accident that the recent decree of the party and government indicated 
the need to develop panel wooden house construction, And at first excellent 
microregions can be rapidly formed from such houses, 


The abandonment of the “pieces of wood" resulted in tha fact that in the 
general plan we see an excellently planned city, and in fact--waiting for 
principal apartments many families are dispersed in vans, “ravines,” and 
little houses of the most uwithinkable shapes. Such is an example: in order 
to free the place for the hospital complex we were forced to move about 

200 “self-built structures,” and for some of them this was not the first 
tim, It seems to us that LenZNIIEP, still occupying the position of the 
— observer must take into consideration the urgent requirements of 

*. 


A great positive effect could be yielded by individual construction, But 
under the corditions of strained funds for items made of wood it is difficult 
to a considerable measure, It would be expedient to set up manufacture of 
model sete of houses for individual builders in one of the regions of the 
Yamalo-Nenetekiy district or somewhere near the Ministry of the Timber and 
Wood Processing Industry. 


The ispolkom of the city soviet considers the creation of an in-house base 
of the construction industry a matter of primary importance, Today the 
output of the Nadym DSK | house-building kombinat ] will rise to 

meters of residences per year, then the trusts " troy” and 
gazzhilstroy” will double it, This requires pulling up of the "rear": 
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expansion of the shop of claydite gravel, concrete mixing assembly, perfec- 
tion in the transportation system for delivering cement and mtal, The 
finishing of the outer panels should aleo be improved so that the buildings 
look brighter and more cheerful, Here we await the help of the association 
"Sibehiletroy." 


It te impossible to keep quiet about the question of bublding a brick plant 
in Nadym, The Tyumen’ institute "Promstroyproyekt" long ago compiled the 
documents for an enterprise with output of 12 million bricke per year, and 
not far from Nadya supplies of high-quality clay were found, However, the 
minietries engaged in the development of Yamal have not included this 
facility in their plans, They believe that it is easier to bring in bricks 
from Novosibirsk, Omsk or Tyumen’, It would 
how much it will cost the estate and what kind 
after several t£ips... 

the 


It ie aleo difficult to explain following: about 5 years we were 
delivered 1,5-fold more bricks by navigation than now, Precisely due to 
a shortage of bricks the erection df eporte complex, trade center, 
hospital and several dormitories has been “frozen,” 


We bring in about a million tone of the most diverse goods over the open 
water, We await impatiently the completion of construction of the railroad 
Surgut-Urengoy. This will greatly simplify the delivery, 


.. Despite the difficulties, our northern city continues to grow and 
improve, The word “nadyn” is translated into Russian as "joy," “happiness,” 
This ie symbolic, In the nam of the under - 
ground riches of Yamal are being developed, And those who are engaged in 
this great state matter find joy in their work, 





9035 
C50: 1822 

















FUELS 


PRODUCT PIPELINE TO TOBOL'SK ANCHORED BY HARPOON CANNON 
Moscow PRAVDA in Russian 6 Apr 60 p 1 


[Article by 8. L'vov, correspondent of the Ministry of Construction of Pe- 
troleum and Gas Industry Enterprises Press Center: "In a Single Stream) 


(Text) More kilometers of the Yushnyy Balyk-Tobol ‘sk 
product pipeline. Oilfield flares will be exting- 
uished. "“Harpooners" are helping the trunk pipeline 
builders, 


The first 50 km of the Yushnyy Balyk-Tobol'sk product pipeline has been 
tested under pressure for the first time. This is still only an eighth 
of the arterial that will be called upon to breathe life into Tobol ‘sk 
Combine installations and units. For this reason, work must be speeded up 
here in every possible way. 


The first segment of the arterial is an element of a ramified grid of 
underground arteries, already constructed, that is helping to make use of 
cusing-head gas of the West Surgut, South Surgut, Solkta, Mykhpay and 
certain other fields. It is now being used completely. But still, not 
all the flares at the Samotlor and Fedorovskoye deposits have been exting- 
wished. This will occur when the gas treatment plants at Surgut and Belo- 
zernyy are put into operation. The concluding startup and setting up 
operations there are at their climax. The product obtained there from the 
casing-head gas will be poured together into a single stream with that al- 
ready being obtained at the Yuzhnyy Balyk plant, and from there it will go 
over the new line to the Tobol'sk Petrochemical Combine for further 
processing. 


To speed up construction of the main underground route to this combine and 
to carry out the socialist commitments adopted in honor of the 110th anni- 
versary of V. I. Lenin's birth—-these are the strivings of the collectives 
of the trusts that are laying the 400-km line. Already 370 km of pipe- 
line have been welded into a continuous strand, and more than 330 km have 
been dressed in a reliable anticorrosion jacket and laid in the trench. 











The day's pace has reached 3 km for welding, and up to 5 km for insulating 
and laying work, 


‘we are accustomed to the successes of men such as installer N. Novgorod- 
Laev, exeavator operator |, Dermanskiy and welder V, Koleanikev,” saya 
Chief Engineer of the Inetalling Administration M, Lukin. “But it would 
not be possible to take advantage of the labor resulte of advanced workers 
on this line without the help of the harpooners." 


»» After the firing with a bluish puff of smoke, the lowing vehicle, rum- 
bling with ite tracks, finally moves heavily over the marsh's hummocks, 
pulling an unusual cannon, On the side, on racks, strange multimeter 
sharp-nosed "projectiles" can be seen. "This is the ordinary harpoon gun 
for hunting whales"; the motion pictures that I had seen were revived in 


my memory. 


Actually, of course, there are no whales here, but there are harpoon guns. 
And the success of the excavator operators, the installers and the insu- 
lators depends upon the harpooners' results. The “cannoneers," as they 
call the harpoon-gun operators here, fasten the pipeline that has been 
welded onto the strand with special anchoring projectiles shot from their 
guns. 


The anchor fastening is a progressive method for raising the reliability 
of laying pipelines, guaranteed insurance against their rising to the sur- 
face during the crossing of the swamp and marsh. The method was worked 
out by the joint efforts of production workers and scientists. Such a 
fastening is used to replace the heavy concrete weights that usually hold 
the pipeline at the bottom of the marsh. But many thousands of weights 
had to be made, then delivered to the taiga's backwoods, and finally hung 
on the pipe, which could not be done without the help of helicopters. All 
this took a long time and was expensive and extremely labor-intensive, and 
the main thing--it was not very reliable. 


Replacement of the weights by paired anchor projectiles shot from whaling 
cannons has speeded up the business. Moreover, the fastening, it can be 
said, is permanent. Extracting the anchor projectiles from the thick 
marsh is practically impossible. According to the estimates of Glavsib- 
Lruboprovodstroy (Main Administration for Laying Pipelines in Siberia) 
specialists, savings from using the anchors run up to 60,000 rubles per 
kilometer of 1,420-mm diameter pipe. 


Thus this engineering idea speeds up laying of the underground river of 
casing-head gas. 
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FLEET IW Tuk SERVICK OF GAS AND OLL EXTRACTION 
Moscow GAZOVAYA PROMYSHLENNOST' in Russian No 1, Jan 80 p 9 
[Article by A. Trutnev, Press Center of the Ministry of the Gas Industry) 


[Text) In December 1948, one of the groups of Neftyanyy Kamni inetalled the 
firet drilling rig. On the omall Tranasportnik bridge-erection boat the 
sailore delivered the builders and the drilling rig operators. With the 
landing of thie group, the planned assault on the of] and gas poole of the 
Caspian began. The labor front which developed at Aserbaydzhan wae at that 
time commanded by the chief of the Asnefterazvedka association §. A. Orudshev 
— now the minister of the gas industry. 


The problems of creating the specialized fleet capable of providing for the 
construction and servicing of the marine oi] and gae extraction sites were 
solved in the shortest possible time. 


In November 1949 the administration of floating facilities which subsequently 


became the Kaspnefteflot and then the Kaspneftegazflot administration, vas 
created. 


At that time the fleet could not provide for the solution of the complex 
probleme arising during assimilation of the marine of] and gas bearing areas. 
There was an acute necessity for specialized vessels. 


By the proposal of S. A. Orudzhev in December 1949, requipment of the “Izmail” 
bulk ofl lighter into the “Azerbaydzhan" crane-installation ship was comple- 
ted. Ite crane could lift loads of up to 60 tons. The problem of building 
the large-modular foundations for the marine drilling rige at depths of down 
to 20 meters in the sea was solved in this way. 


In April 1950 an enormous crane ship, the “Useyn Rakhmanov," was put into 
operation. It was built on the basis of the dry-cargo river ship and was 
equipped with two 40 ton cranes. In the next five years the fleet of ships 
of the "Kaspnefteflota” adminetration was filled out with 10 more floating 
cranes. 


At the same time the design and construction of small crane ships were begun; 
their steel booms could lift loads of up to 20 tons. Thirty such vessels 
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ventured out on the Caspian Sea between 1952 and 1965. In May 1954, the 
traneporteinetallation catamaran conetructed on the basis of two nonselfpro- 
pelled bulk ofl lighters with a capacity of 3700 tons, was launched, and it 
ie in industrial operation today. In 1967 an analogous ship, the "26 Baku 
commisears," wae built. The foundations for marine drilling rige at depths 
of down to 40 meters were constructed uaing these catamarans. 


However, it was impossible to develop the discovered o1] and gas-bearing 
areas at even greater depth using the available fleet. Therefore, in October 
1965, the powerful “Kerogly"” crane ship was put into operation. This giant 
ship with a 250 ton crane helped to master the Caspian at deptha of down to 
84 meters. 


At the present time the specialized fleet of the "Kaspneftegazflot" Adminis- 
tration numbers more than 400 ships. There is a unique pipe-laying ship, the 
“Suleyman Vezirov." A marine fire-fighting detail has been created made up of 
ll shipe and 3 boats. In the near future the fleet will be filled out with 
the “Agerbaydzhan" ship with a 2500 ton crane. 


The mastery of the deep-sea deposits requires the creation and introduction 
of reliable technological floating facilities with high technical-operating 


indexes which provide for the large-modular installation of hydroengineering 
structures and a high degree of industrialization of operations. 


COPYRIGHT: Lzdatel'stvo "Nedra", "Gazovaya promyshlennost'", 1980 
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UDC 622,245.44 
USE OF TUBING PACKERS ON DIRECTIONAL WELLS IN SAMOTLORSKOYE DEPOSIT 
Moscow NEFTYANOYE KHOZYAYSTVO in Russian No 3, Mar 80 pp 64-67 


[Article by Z. Sh. Akhmadishin (Surgut Petroleum and Gas Association), A. 
A. Gayvoronskiy, A. A, Tsybin, V. I. Vanifat'yev (VNIIBT--not further iden- 
tified], M. N. Safiullin and B. I. Krasnov (Main Administration for Petrol- 
eum and Gas for the Tyumen Region] 


[Text] The use of hydraulic tubing packers is an effective way to improve 
the quality of the separation of formations during reinforcement of direc- 
tional wells ‘n complicated conditions. 


In the period 1974-1978, 220 PPG [not further identified] tubing packers of 
the VNIIBT design were introduced in the reinforcement of 135 directional 
wells. In 1976 jointly with the PPG, more improved PGP [not further iden- 
tified] tubing packers were introduced at the Samotlorskoye deposit. The 
packers for 1 and 168-mm casings were manufactured in series by Nefte- 
burmashremont [Oil Drilling Machine Repair Plant] at Kalush. Special rub- 
berized fabric packing elements of the flexible tube type, developed by the 
Scientific Research Institute of the Rubber Industry and made by the Kazan' 
Industrial Rubber Products Plant, were used in them. 


Analysis of the geophysical investigations by means of SGDT [not further 
identified] and a coupling factor permitted refining the places of instal- 
lation of 183 packers in 119 wells. Im the remaining wells, due to the 
absence of geophysical data, the depth to which the packers should be low- 
ered has not been established. 


During field introduction packers were tested for the isolation of various 
producing formations. From one to four packers have been installed on an 
operating tubing, and this permitted creating one or several hermetic con- 
nections in the hold tubing space at the necessary depth. Of 183 packers, 
75 (41.0 percent) were used to separate the oil-bearing and the oil- and 


gas-bearing formations _q and A, from the water-bearing 
horizons; 74 packers (woe me tenty to Bravent titbing overflows of gas from 
oil- and gas-bearing formations of group A into the water-bearing sand- 


stones of the Senomanskoye deposits lying higher and the oil-bearing hori- 
zons lying lower. 
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Analysis of the data on the positions of packers in the drillhole showed 
that the remaining 34 packers (16,6 percent) were not installed where they 
were needed, ‘Thus, in wells 4578, 15048, 7006 and 7169 the packers were 
installed in the perforation sone, in wells 2676, 2863 and 7130 in inter- 
vale of occurrence of water-bearing horizons, and also in other intervals 
where the advisability of their application gives rise to doubts. 


Taking into account the large number of producing wells at the Samotilor- 
skoye deposit, and also the absence of complete and systematized data on 
the flooding and tubing overflow of gas due to the poor quality of separa- 
tion of formations during reinforcement, we analyzed the estimation of the 
quality of isolation of some producting formations in wells equipped and 
not equipped with packers. Field data on 600 welle of the deposit were 
used for the analysis [2]. 


In that case the wells with impermeable connectors of comparable thickness 
between oil-bearing and water-bearing horizons were considered. To obtain 
more reliable data in analysis of the quality of isolation of oil-bearing 
formation we examined wells not equipped with tubing packers and organized 
or put in operation in 1977 or the first half of 1978. 


Presented in Table 1 are data on welle drilled on oil-bearing formation B_, 
on 50 percent of which the connector between the oil- and water-bearing > 
horizons amounts to 2.6 m on the average, and on the rest 8,3 m on the aver- 
age. All the walle under consideration were flooded due to poor quality of 
the reinforcement in the period of organization or in the first 4 monthe of 
eration. The flooded wells were about 5 percent of those examined. 


© presence of tubing water overflows in those wells was confirmed by the 
geophysical investigations. The flooding of wells reduces by a factor of 2 
or 3 the average annual of] flow and in the final account requires that 
repair isolation work be done. 


Presented in Table 2 are data on wells cquipped with packers to prevent 
tubing water overflows. The thickness of the impermea>le connectors on 50 
percent of the wells is 0.8 m on the average and on the rest is 8.2 m on 
the average. In contrast with wells drilled on oil-bearing formation B 
and not equipped with tubing packers, the wells referred to in Table 2 3 
nave been in operation for from several months to 4 years. During opera- 
tion, in not one of the wells equipped with packers did water overflows 
oceur across the tubing space. 


Wells not included in Table 2, where the packers were used to isolate oil- 
bearing formations from nearby water-bearing formations, were not used in 


making the analysis for the following reasons. 


The thickness of the connectors between the oil- and water-bearing zones in 
some wells was greater than that taken for comparison of flooded wells with- 
out packers. A portion of the wells, after a certain period of operation 
(about 2 years) in the course of which in not one of them were tubing water 
overflows noted, was transferred to pressurized conditions. 
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As a result of the analysis, recommendations were issued on the advisabil- 
ity of installing tubing packers, depending on the specific geological and 
technological conditions, 


The application of tubing packers improved the quality of separation of 
producing formations from water-bearing zones, which prevented the forma- 
tion of tubing water overflows during organization and operation. 


Tubing water overflows are noted at the Samotlorskoye deposit also in drive 
wells. Due to the poor separation of formations in those wells the water 
pumped into the oil-bearing formation B. travels along the tubing space 
into the above-lying water-bearing f tion Bg. In some drive wells the 
water pumped into the oil-bearing formation avels along the tubing 
spece into the lower-lying operated formation BY +o OF the reverse, Tub- 
ing water overflows are noted in drive wells 3676, 5077, 5334, 5601, 
6696, 10834, 10942, 3063, 4910 and 10359. Therefore the tubing packers of 
the VNIIBT design also mst be set on the casings in drive wells, isolating 
from above and below the formation where the water pumping is planned. 


At the Samotlorskoye deposit in wells 2157, 4906, 10949, 6681 end 7209, 
drilled earlier and not equipped with tubing packers, tubing gas overflows 
were observed. Of 74 packers intended for the prevention of tubing gas 
overflows, 44 were installed to prevent gas migration along the tubing 
space upward into the water-bearing sandstones of the Senomanskoye deposits 
(wells 3724, 7045, 1100 bis, 7222 and 16419). Analysis of the data on the 
wells showed an absence of tubing gas overflows. 


Also noted during operation of the well were cases of gas leakage into the 
zone of perforation of oil and gas formations of group A (well 3407). To 
prevent gas overflows between the oil-saturated and gas-saturated zones, 30 
packers were installed (wells 3724, 2919, 3622, 4104, 2873 and 7118). Ana- 
lysis of field data on those wells has shown that when in operation packers 
assure fairly reliable isolation of the gas-bearing part from the oil-bear- 
ing part and there was no gas leakage into the perforation zone. 


To increase the effectiveness of the application of tubing packers during 
reinforcement of directional wells it is necessary: for the Administration 
for Drilling geological service, by agreement with the Administration of 
Oil and Gas Production (the customer) to determine the intervals of their 
installation in each well according to the results of electrometric inves- 
tigations of the productive part of the drillhole before the operating 
tubing is lowered, to raise the requirements for precision of the instal- 
lation of packers in the prescribed intervals when the casings are lowered 
into the well, and to monitor the quality of packer installation with SGDT 
and AKTs [not further identified] instruments and on the basis of the 
results of the organization and the initial period of operation, and the 
precision of installation by the coupling locator. 


On the basis of the analytical data the following recommendations have been 
developed on the designation and selection of the intervals of tubing 


63 








packers in the reinforcement of directional wells at the Samotlorskoye de- 
posit. 


In producing wells, to isolate oll-bearing formations Bg, Aj_, and Bo from 
bottom waters the filler element of the packer should be inst d iff th 
presence of an impermeable (low-permeable) connector with a thickness of 
3m or more opposite it between the oil- and water-bearing parts of the 
formation; at a thickness of the connector of less than 3 m or in the lower 
oll-bearing part of the formations under the perforation zone, and the 
other in the water-oil contact zone. To isolate the oil-bearing formation 
Bg from the higher-lying formation Be the packer should be ingtalled below 

e latter; if formation Bg consists of the three formations Bg, Bh=® and 

» in the intervals of the connectors between them. 


In drive wells, to isolate the perforation zone from the higher and lower 
formations the filling elements of the packers should be installed above 
and below the perforation zone opposite the low-permeability connectors. 


COPYRIGHT: Izdatel’stvo "Nedra", "Neftyanoye khozyaystvo", 1980 
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UDC 622,276;652 


DEVELOPMENT OF THE PROCESS OF STEAM OIL DRIVE AT THE KENKIYAK DEPOSIT 
Moscow NEFTYANOYE KHOZYAYSTVO in Russian No 3, Mer 80 pp 40-44 


[Article by B. 5S. Segingaliyevy (Bmbaneft'--not further identified). N. L. 
Rakovekiy and S. V. Kopanev (VNII~-All Union Selentif ie Research Institute) ) 


(Text) Sinee 1972, on « section of the Kenkiyek depowit of the Kesekh 55K, 
experimental steam drive has been used to increase of! production in working 
@ formation of high-viscosity ofl [1]. The work hee been done in socordance. 
with a technological process developed by the VNI! jointly with the Central 
Sclentific Research Laboratory of Embaneft' in 1968, The process of steam 
driving has been expanded steadily with the input of experimental elements 
into the development. In 1972 three welle were put under steam driving, 

one in 1973 and two @ore in 1977, 


In 1977, on the firet of the experimental units, unheated water began bo be 
driven to move the steam edge, and in 1976 steam began to be pumped into « 
producing well. Thus in 1978 six steam-driven and one water-driven walls 
were in operation on the experimental section (Fig 1). 


Fig 1. Sehematic diegram of the 
arrangement of wells on the 
exper imentel section. 


I~ VI «= the area units respec- 
tively; 


1,2,3 oo producing, drive and 
control wells 









































In the four area unite the wells are arranged on a reversed /-point system 
at a dletance of 200 @ from the drive well, in two unite the producing 
welle ere arranged eround the drive well in two rows, the firet row le at 
a distance of 100 @ and the second at « distance of .200 w from the drive 
well. 


At the end of 1978, as the number of available steam generators increased, 
steam began to be pumped into three pressurised wells situated west of the 
test section on « linear system, At the same time the method of steam 
drive in combination with flooding of the Kenklyak deposit as a whole began 
to be introduced indvetrially, Let us examine the development of this pro- 
cese in greater detail. 


The operation of test section wells, Within the Limite of six test section 
unite the number of producing wells in operation gradually increased from 
6 in 1968 to 38-39 in 1977-1978, The data on their ration from the 
start of steam drive (1968-1972) and in its period (1973-1978) are pre- 
sented in Table 1. 


According to the actual change of the flow in the first years of operation 
an empirical dependence of an exponential type was obteined (1) which per- 
mitted estimating the calouleted reduction of ofl flow in proportion to 
exhaustion of the formation. Comparison of the actual and caloulated oil 
flows shows the steam drive to have been stabilized and the flows to have 
been increased in 1974, 1975 and 1977, 


in 1972, when the steam drive wes begun in unite I, Il and Ill, the oll 
yield for the six-unit section was 100 tons per day and the average oll 
flow per working well was 6.3 tons per day. By the end of 1979, as the 
process was expanded, ofl production almost doubled (191 tons/day) but the 
oll flow remained practically unchanged (6,1 tons/day/well). In the 
absence of steam pumping and during development of dissolved ges under 
natural conditions the flows would decrease, calculations show, to 2.5 tons 
per day (incidentally, the actuel flows of wells on the sections not sub- 
ject to the effect of steam heat ore not gore than 2-2.5 tons per day). 


The highest ofl flows on the experimental section reached 14-22 tons per 
duy in 1978 and could have been still higher if there had not been « nega- 
tive influence of sand, Some wells stand for a long time awaiting mainten- 
ance (cleaning of the sand plugs, replacement of pumps, etc). In 1978 sand 
was observed in the production of 21 wells and in enly four of them was the 
sand content over 1 percent. The maximum sand content obteined in the 
analyses of seamples from producing wells is 2,.6-3 percent, 


Washing the sand plugs and the dropping filters from the cushioning leyer 
of sheel rock remain the main measures in combatting that phenomenon. How- 
ever, an effective solution of the give problem has not yet been found, 
As « result of that the @ean well operating coefficient in 1966-1978 was 
0.74 for the entire section and the entire period and also was 0,74 during 




















Mean owmbes 
of of working 
vens days per 
welle in producing 
— gperation = — 
1968 6 Sou 13.0 12.6 - 
1969 li 277 10.6 10.9 0.4 
1970 2 266 10,1 9.3 1.5 
» = wm & at 
3 , ; ; 
1974 26 oe 7.2 4 18,2 
1975 ” 4 7.4 4.1 28.2 
1976 yy 6,8 3.5 4.3 
1977 * 94 7.1 3.0 3.2 
1978 * 6.1 2.5 38.9 
the period of steam drive (1973-1978) and 0.79 in the last 3 years. The 
presented data show that the low operating coefficient results from the 





properties of the collector and the application of the heat effect does 
not worsen but improves that indicator. 


The development of the experimental section is accompanied by increased 
flooding of the wells. Before steam drive the flooding increased slowly 
and was 7.9 percent in 1972, and the perimeter region was the water source. 
With the start of steam pumping the flooding increased sharply from 17 
percent in 1973 to 3.9 percent in 1978. 


Investigations of the produced liquid and chemical analysis in particular 
of ite salt content, hardness and alkalinity show that the source of 
flooding is the steam condensate pressurized in wells of the experimental 


section. Since t » oil of the Kenkiyak deposit is highly viscous (about 
180 cP) the indicated flooding should not 


The working indices of the drive wells of 
presented in Table 2. Saturated steam with a 








; the stean, 
generator outlet, was 0.8, somewhat below the designed (see Table 2). The 











operating wells flow per drive of 
Year steam water preagurised slean 
drive drive ee —e tC. = denen 
a: ti: 2 Bom 
97 u ; 6 ; 203 0.75 
1975 4 . 73 - 232 0.79 
1976 4 ; 8 - 297 0.78 
1977 5 1 76 250 0.76 
1978 6 1 73 264 290 0.75 
Quantity of O11 output in Steam-o1l] factor 
Year pressurised ateam drive unite’, t ton for 
1000 tone 1000 tons oi) output 
steam = ator total additions) total additional 
1973 85 aa 25 * 2.4 = 
197 89 - % 24 2.4 7.2 
1975 106 - 59 45 2.1 4.1 
1976 117 - 61 49 2.1 3.3 
1977 113 % 79 33 1.9 3.0 
1978 127 4o 70 1.9 2.9 
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Quantity of pumped Pressurised ou yield 
salt agents, share —— at « 
of pore volume volumes ratio of process by 1979 





I 0.16 0.78 0,09 0.3» 

I! 0.16 1.77 0,02 0,10 

II! 0.12 1,60 0,06 0.13 

IV 0.14 4% 0,02 0,08 
Entire 

section 0.11 iv 0.06 0.15 


Fig 3. Variation of of] output 
by unite and the experimental sec- 
tion as a whole (t is the quantity 
of pumped working agents in shares 
of the pore volume), 

I, Il, ITI and IV are the area 
unite; 1 ie the sectia@n as a whole 














further identified |, five of seven installed steam generators were success- 
fully started and the flow rate of the pressurized steam was increased, 


The flow rates of unheated water driven beyond the steam margin in unit I 
greatly surpassed the recommended rates (264-376 instead of 200-240 tons 
per day), which is undesirable because it can lead to premature cooling of 
the formation, leakages of water and reduction of the coefficient of en- 
brasure of the formation by the effect. 


The work of separate unites and the section as a whole. Due to the geo- 
logical and industrial differences of separate area units of the experi- 
mental section (distance from the initial oil-bearing contour, the density 
of the well network, the intensity of the manifestation of sand, the time 
of input of units into development with steam drive) their working indica- 
tors are not the same. 


Unite I and II, situated near the dome part of the formation, have better 
well flows, oi] output and steam-oil factors, and Units II and IV, in the 
water-oil sone, worse parameters. 


The best indicators were obtained for unit I, drilled on a denser grid of 
wells (about 1.0 ha/well): the flow for one producing well is 8-10 tons per 
day, and the stream-oil build-up factor is about 1 ton/ton. Unit IV has 
worse indicators: the oil flow is 3 tons per day and the steam-oil factor 
is 5-6 tons/ton. On the average for the entire experimental section the 
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oil flow is 6-? tons per day and the steam-oi] factor is 1.9 tons/ton, 
Table 3 and Fig 2 present data on the dynamics of the pressurising of 
active agente and the removal of liquid and of] in the experimental sec- 
tion. 


In the 6-year period of development of the experimental section in natural 
eonditions of depletion the average annual of] output was 37,000 tons, and 
during the same period the steam drive increased to 67,000 tons per year. 
If the reduction of flow in depletion conditions is taken into account, 
the removal rates during steam drive are 2.5 times those for depletion con- 
ditions. 


The steam-oil factor diminished from 2.4 tona/ton at the start of the pro- 
cess to 1,9 tona/ton in 1977-1978, If the steam flow rate is related only 
to the additionally produced olf], the indicators will be higher. As the 
share of additionally produced of] in the total production increases the 
indicators converge. In 1977-1978 the steam-o1] build-up factor in rela- 
tion to the additionally produced of] was 2.9-3 tons/ton (see Table 3). 


At the Okha deposit, where the steam heat effect is accomplished after 
almost complete depletion of the formation in natural conditions the stean- 
oil factor amounts to 2.5 t ton in relation to the total o11 production 
and 3. 5-4 tone/ton in relation to the additional. The advantage of the 
application of steam heat effect in formations of high-viscosity o11 from 
the start of their development is evident from a comparison of those indi- 
cators. 


Analysis of current indicators of development of the experimental section. 
In the process of steam drive the development of the experimental section 
is constantly monitored: the flows of producing wells and the temperature 
of the extracted liquid are measured; samples are taken to determine the 
flooding and the sand content in the produced liquid; a chemical analysis 
‘a made similtaneously of the recovered water for the soil content, hard- 
ness and alkalinity; the temperature is measured periodically with depth 
instruments in inspection wells. 


Ae a result of the investigations, profiles are contructed of the tempera- 
Lures along the separate lines of flow, maps of equal properties of siml- 
taneously recovered water, etc. This permits establishing the propagation 
of thermal zones in the formation, the overtaking advance or lag of the 
front of displacement, indirectly determining the embrace of the stratum 
by the effect on the area and designating recommendations on the redistri- 
bution of the flow in the stratun. 


The results of chemical analysis of the water and measurements of the tem- 
perature of the liquid at the head of producing wells testify that the 
fronts of oll displacement by cold and hot water reached the bottom holes 
of some wells. Thus in 1978 the salt content in water taken from many 
wells of the experimental section was mich lower (2000-1000 mg/liter) than 














in the water of the remaining wells, situated outeide the experimental 
section (6000-10,000 mg/liter), It is characteristic that in comparison 
with 1977 the number of welle with a lower salt content in the water rose 
from 10 to 21. The reduction of the salt content in the simultaneously 
obtained water ia explained by dilution of the stratal water by the ocon- 
densate of the pressurised steam. The lower the salt content in the water 
in the aample of well production, the further thr front of displacement of 
oll by water from that well advanced. 


The temperature of the liquid, measured at the head of 38 half the pro- 
ducing wells, testifies that elevated temperatures (20-85°C) are observed 
on their bottom holes, that is, in the leading edge of the hot water front 
has passed through them, It is characteristic that those wells are situ- 
ated nearer the drive wells than the boundary wells. The number of wells 
with an elevated temperature was 4 in 1977 and 19 in 1978, 


Chemical analysis of samples of liquid taken from wells with elevated ten- 
peratures indicates a smaller salt content in the associated water, which 
corresponds to the concept of the process of steam drive; the fro t of dis- 
placement of oi] by cold water over the stratum proceeds earlier than the 
hot water front. 


Of great importance are caloulations of the dimensionless volume of the 
pressurizing of working agents, the pressurizing balance and the yield, 

the of] yield of the stratum by individual units and the sector as a whole, 
the results of which are presented in Table 4. Analysis of the data shows 
that the pressurization volumes by units of the experimental system are 
distributed irregularly, mainly because of the technical possibilities of 
well operation, their disposition in relation to the oil-bearing contour 
and the degree of sand manifestatim. 


The best results were obtained for unit I, where the drive-yield ratio is 
0.78, that is, the liquid taken is greater than the steam and water pumped. 
Obviously, o11 and liquid are taken from the wells of a given unit not only 
from its own but also from neighboring units. This also explains, evident- 
ly, J fairly high intensity of the oi] yield, which amounts to 0.30 (see 
Fig 3). 


On the whole for the experimanta| section the pressurization volume exceeds 
the yield of liquid by 31 percent. As a result the stratal pressure rises 
in the region of the experimental section, which increases the flows of 
wells outside it. During the time of experimental work the working agents 
(steam and water) were pumped into the stratum in a quantity of 0.11 of the 
pore volume, and that increased the oi] yield from 0.06 at the start of the 
process to 0.15 by the beginning of 1979. As a result of the great effec- 
tive thickness and intensified appearance of sand only 60 percent of the 
thickness is revealed and functions on the experimental section. There- 
fore if one starts from the working thickness the volume of pressurization 
of the working agents amounts to 0.18 of the volume of the pores and the 
oil yield is 0.24. 
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In apite of the fact that steam drive ‘': combination with flooding on the 
experimental section of the Kenkiyak deposit is, in essence, in the initial 
stage, and in spite of technical difficulties, the obtained results confirm 
the technological effectiveness of the indicated process in the development 
of an undepleted deposit of high-viscosity o11. In comparison with devel- 
opment in natural conditions the of] yield became 2.5 times as large, an 
additional 221,000 tons of of] were obtained, and the steam-oil factor in 
relation to the additionally produced o11 does not exceed 3 tons/ton,. 
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UDC 622,.276.5,001:550, 832 
OIL SATURATION STUDY: ROMASHKINO, UST'-~BALYK, ARIAN 
Moscow NEFTYANOYE KHOZYAYSTVO in Russian No 2, Feb 80 pp 26-29 


[Article by M.Kh, Khusnullin, Tatneftegeofizike P. Pusto- 

voyt, Irkenneft' NGDU [0411 and Gas Production Retsioteerion). 
Pervushina, Arlanskaya PGK, and V,A, ay Zaps ib- 

neftegeofizika: "Determining the De gree of Oil Oe atten of a 


7 Predicting the Percentage of soil in the Extracted Liq- 
u 


[Text] In the drilling of extraction wells, we frequently en- 
counter flooded beds that were previously not involved in de- 
velopment because of the danger of the . or of water. 
However, the research results presented this article show 
that liquid with varying contents of o11 and water can be ex- 
ne from such beds. In connection with this, when studying 

© ereneesee: profile of wells drilled into flooded sections 
of 011 deposits, it is necessary to solve two problems: deter- 
mine the water's salinity and the current degree of o11 satura- 
tion of the flooded beds; determine the feasibility of includ- 
ing the flooded beds in development process on the basis of 
a prediction of the percentage of o11 in the liquid that will 
be extracted from them. 


—** for determining the salinity of the injected water 

using the phenomenon of the change in the intrinsic eee The 
tion (SP) potentials were advanced comparatively long ago | 1) 
but it is only in recent years that methods have been sug gested 
for evaluating the current degree of oil saturation of flooded 
beds (research carried out by G.S. Kuznetsov and Ye.I. Leon- 
t'yev, workers at the Tyumen' Industrial Institute). 


In this article we develop these ideas further and discuss for 
the first time the problem of predicting the percentage of 011 
in the extracted liquid, 


When a productive bed is flooded with injected fresh water that 
is in contact with the surrounding clay, the SP potentials of 
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the rocks in the well change 11. ‘The static amplitudes of the 
SP potentials on the boundaries between the clay and the oll- 
bearing bed (E, ang the clay and the flooded bed (BE, 2) are 
written in the form 
Pw 


Evo Kylt ye. (1) Bye Kple me (2) 


where Ky» = coefficient of the static anomaly of the SP [2); 

» Pfo» Pe = Specific resistances of the waters in the oil- 
2.M and flooded beds and in the drilling solution filtrate, 
respectively. Equations (1) and (2) are correct if there is no 
filtration component BE, and the diffusion-adsorption activities 
of the surr ing clays are identical. 


In wells filled with a clay solution, the depth of penetration 
of its filtrate into flooded productive beds does not exceed 
three diameters of the well, In order to fill a coaxially cy- 
lindrical zone 0,6 m in 4 ter and 1 m long in a bed with po- 
rosity 0.2, it takes 0,05 of filtrate. A standard clay so- 
lution, with a water yield of 10 cm’ of filtrate from 300 cm 

of solution, contains a total of 0,001 of filtrate in a hole 
1 m long. Laboratory measurements have shown that the basic 
part of the filtrate separates out of the solution in the first 
7-10 min alone and that the clay crust becomes impenetrable 2 h 
after formation. Consequently, by the moment of measurement of 
the SP potentials, liquid filtration in the well-bed system has 
ceased, although re does exist a pressure gradient. There- 
fore, for any specific resistance and a normal water yield from 
the clay solution, for all practical purposes there is no fil- 
tration component E,. 


The equality of the diffusion-adsorption activities of the 
underlying and covering clays is monitored from adjacent holes 
that were drilled before the flood of the bed. Figures la 
and 1b are the SP curves for two wells in close proximity to 
each other that penetrated a bed before and after it was flood- 
ed. The conventional line of the surrounding clays before 
flooding of the bed is maintained at the same level. After 
flooding of the bed, static amplitudes E,.} and E, o were read 
starting from the line of the covering and underlying clays. 


When the bed is flooded, the amplitude of the SP curve decreas- 
es over its entire thickness (Figure lc). In connection with 
this, the dependence of E, on the double difference parameter 
4 of the gamma-ray method curve is constructed for the oil- 
and water-bearing beds, after which the value of Ay for the 
flooded bed is used to find E, ,. Parameter E, ; is sometimes 
read from a bed that is analogéus to a flooded bed as far as Ay 
is concerned, 
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Figure 1. SP curves: 
Well 5664, 

Key: 

1. Depth, m 

2. Apparent resistance 


» Intrinsic polarization 


. Arbitrary units 
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Figure 2, Comparison of spe- 
cific resistances of waters 
in a flooded bed, as derived 
from data obtained by chemi- 
cal analysis —*& tb, 2 and 


the SP curve tk 
its: 1. Romas — 

Ne en § Re Ust*- 
Balykskoye; 4, Arlanskoye. 





a. Well 4379; b. Well 43790; c. 


5, Neutron-gamma-ray log- 


ing 
6. — logging 


Parameter Pr, is found from the 
solution of PTD ten of equations 
(1) and (2), which also makes 
it possible to determine the 
important petrophysical rock 
parameter - 


Figure 2 shows the values of 

fp for different deposits, as 
determined from the SP curve 
and the results of a chemical 
analysis of waters removed from 
flooded beds during testing. 
The absence of systematic error 
in the graph -- with the excep- 
tion of two beds in the Samot- 
re e deposit -- indicates 

e filtration component 

E, equals zero, The points 
corresponding to the beds in 
the Samotlorskoye deposits are 
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shifted along the horizontal axis because of the fact that the 
beds were tested 9-12 months after the wells were drilled, dur- 
ing which time the salinity of the stratal waters was reduced, 


A bed's current oil-saturation ratio is determined my the 
well known experimentally established relationship | 3 


Ky we 1m R87 0. 6p—, 
where = specific resistance of a bed with porosity Kp; P = 
= coefficient of surface conductivity. 


When the salinity C of the saturating water is reduced from 300 
to 1 g/f, the surface conductivity P of samples of Devonian 
sandstones from the Romashkinskoye deposit increases from 1 to 
1.38, and in the coordinate system ig C, P has a linear form, 
However, the calculation of K, for f coded beds using formula 
(3) and allowing for P, gives values of the ratio that are too 
high, Complete core samples were taken from evaluational wells 
Nos 4997 and 8577, from completely flushed beds. During test- 
ing, desalinated water with oil films was obtained from these 
beds, The results of calculations of Ky, by formula (3), with- 
out allowing for P, show good convergence with the K, values 
derived from data obtained by electrometry, core sampling and 
pulsed neutron logging (see table on next page). 


The determination of the value of K, for flooded beds creates 
the prerequisites for gry te Ty the percentage of oil in the 
extracted liquid. The feasibility of involving such beds in 
development has been established on the basis of this, Filtra- 
tion of the water-oil mixture takes place in a flooded bed, 
When the filtration is steady, Darcy's Law is observed for each 
of the phases [5], 


Numerous experimental investigations have shown that the rela- 
tive phase permeabilities for oil f Kn) and water f hy) de - 
pend on the oil-saturation ratio and e rock wettabili y of 
each of the phases and is independent of their viscosities and 
filtration rates for oil Vv, and water v,. 


When the filtration law is linear, rates 7, and vy are propor- 
tional to the oil (Q,) and water (a) yield rates. Consequent- 
ly, the percentage oF oil in the liquid can be determined from 


the relationship 





Q l 
q 1+ bee | (+) 


where & = flow rate of the liquid extracted from a flooded bed 
when it is included in the development process, 
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4997| 1753—1756,4) — | 0,26) 7)0,21 | — 10,26/0,26) — | 0,02) 0 0 
14.072| 1670,2—1673,8}0,15 | 0,16 | 13] — |0,22 | — 10,58) — | 0,57] 0,42] 0,46 
14.073| 1629,6—1692, 810,123] 0,26] 10| — 10,20 | — /0,53) — | 0,39] 0,21 | 0,38 
14.090] 1707,6—1710,80,220] — | 13] — 10,20] — — | 0,18 | 0,05 | Hepexo- 
menaonan 
K HCI: 
‘Tenn 
Yete-Baamxckoe mectropomaenne (16 ) ( 15 ) 
456 | 2177,6—2183,2)0,26 | 0,26 | 34) — 10,21 | — 0,64) — | 0,72) 0,65) 0,60 
462| 2131,2—2132,6/0,22 | 0,3 | 10] — |0,22] — jo.4] — | 0.34] 0,03] 0,01 
664 | 2297,6—2300 |0,28 | 0,45} 9| — 10,23] — 10,37] — |0,08/0 | 0,1 
666 | 2269,2—2271, 1.08 — | 0} — [0,21 | — 0,17] — | 0,07] 0 0 
699] 2171,6—2180 |0,3 | 0,31 | 12] — }0,25 | — jo,47] — | 0,19] 0,04] 0,12 
Apaancxoe mecropomaenne (17) 
5 664) 1478,4—1482,4)0, 195) 0,19 | 15) — 0,23 | — 10,57) — | 0,15 | 0,09) 0,19 
§ 661) 1338,8—1341,210,.579) — 23); — 2s) — 48 — | 0,071 0,01 | 0,08 
1341 ,2—1344 0,303 — 12 = 24 — 4 7! 0,01 0,01 0,03 
§ 582] 1281 ,6—1284,810,222} — | 30] — |0,24] — |0,68 — | 0,75/0,72| 0,62 
§ 581 | 1264,4—-1267,610,1399] — | 14] — |0,25] — — | 0,44] 0,38] 0.39 
5 438| 1249,6—1254,80,12 | 0,12] 11] — j0,25 | — — | 0,38] 0,26] 0,04 
Key: | 
1, Well No 9. Percentage of oil in liquid 
2. Interval of bed investi- 10, Theoretical 
gation, m ll, By Leverett curves 
3 323 according to 12. By corrected Leverett curves 
- Chemical analysis 13. By results of sampling 
5. Core sampling 14, Romashkinskoye deposit 
6. Geophysics 15. Not recommended for testing 
fs Electrometry 16, Ust'-Balykskoye deposit 
- Pulsed neutron logging 17. Arlanskoye deposit 


For given values of Ky, the values of f,(K,) and fy(K,) in (4 
are found according to the phase permeabil ty curvle “it Sodas 
the case that Leverett's phase permeability curves [5] provide 
the greatest accuracy for calculations with this formula; that 
is, the best convergence with the results obtained by sampling. 
However, Leverett's curves need correcting. 


In 1967-1968, the residual ofl saturation of flooded beds in 41 
wells in the Tataria oil fields was investigated by the pulsed 
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——_——— neutron logging method [4+], 
—— PT) td) dG The liquid extracted at the 
y time of the investigation con- 
tained no more than l-2 percent 
oil; that is, the relative 
phase permeability for oil was 
close to zero, For these wells 
the average oil-saturation ra- 
tio was 0,38. For two points 
with coordinates (K, = 0.38, 
fy (Ky) = 0) and (Ky, = 0.7, 
fy, (Ky) = 0.5), and allowing for 
the curvature of the Leverett 
function, the phase permeabili- 
ty curve for oil was plotted, 
Henceforth we will call this 
the corrected leverett curve 
Figure 3, Leverett curves of (Figure 3). 
relative phase permeabili- 
ties for o1l and water: 1, The table on the preceding page 
normal; 2, corrected, shows the percentage of o11 in 
Key: - O11 saturation the liquid extracted from the 
flooded beds. The figures were 
obtained by calculations and by sampling in three deposits with 
different geological conditions and stratal fluid properties. 
An analysis of the data obtained shows that calculations of the 
percentage of oil using the corrected Leverett curves gives the 
best coincidence with the results obtained by sampling. Sever- 
al results that were too high were obtained when the percentage 
of o1] was determined with uncorrected Leverett curves, The 
phase permeability curves of D.A. Efros and V.M, Berezin are 
unsuitable for predicting the percentage of o1] in the extract- 
ed liquid, because the former produces calculative results that 
are much too high, while the latter yields results that are too 
low. The introduction of a correction factor for surface con- 
ductivity when determining the oil-saturation ratio also over- 
states the theoretical percentage of oil in comparison with the 
data obtained by testing the beds. 



























































Extensive sampling and the introduction into practice of the 
proposed technique for determining the current degree of oil 
saturation and predicting the percentage of oil in the extract- 
ed liquid will make it possible to involve in development 
flooded beds from which it is expected that a profitable level 
of oil extraction will be obtained. This will make it possible 
to increase the oil yield and the amount of oil extracted. 
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DEPUTY COAL MINISTER INTERVIEWED ABOUT STATUS OF STRIP MINING 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 23 Apr 80 p 2 


[interview with Deputy USSR Minister of Coal Industry Mikhail Ivanovich 
Shohadov by N. Goncharov, editor of the newspaper's heavy-industry seo- 
tion: "Coal from the Strip Mine’) 


[Text] A letter about how we are developing the coun- 
try's coal mining with strip mines that will interest 
readers has arrived in the editorial office. In partic- 
ular, Ye. Serdinov from Gorlovka, Donetskaya Oblast, 
writes: "It was said at the 25th CPSU Congress that 
during this five-year plan 60 percent of all the in- 
crease in coal mined in the USSR will be obtained by the 
strip-mining method. How is this task being met? Why 
is so much attention being paid to this particular meth- 
od of mining coal?" 


Today our correspondent conversed on this topic with 
Deputy USSR Minister of Coal Industry M. Shchadov. 


Answer: As experience indicates, said Mikhail Ivanovich, mining coal by 
the strip-mining method is far cheaper, more productive and incomparably 
safer than at underground mines. This is why open-cut operations are 
preferable. Let us comprre these indicators: last year labor productivi- 
ty for workers at strip mines was 9.2-fold higher than at underground 
mines, and the cost per ton of coal was two-ninths as great. I think that 
even these comparisons are enough to make clear why we consider the open- 
cut method the main trend in coal-industry development. Today, almost all 
growth in coal mining is obtained by the branch through open-cut work. 


Question: Indeed, a well-known decrease in underground mining has been 
occurring these days. Most of the industry's underground mines require 
rebuilding. And this is going on slowly. And the transfer to deeper hor- 
izons and to more difficult seams has brought no few complexities to under- 
ground mining operations. So the share of underground mining in the in- 
crease of fuel obviously has lessened, while the indicator for open-cut 
work has leaped up. 











Anawer; This is true only partially. The industry is continuously ine 
creasing the amount of coal mined by the openeout method: its growth dur- 
ing the first 4 years of the Tenth Five-Year Plan was almost 35 million 
tons. While the overall plan for USSR Minugleprom [Ministry of Coal In- 
dustry! for last year was not carried out, as is known, the atrip miners 
exceeded their plan by 3 million tons. The share of open-cut mining dur- 
ing the first 4 years of the Tenth Five-Year Plan increased considerably 
and now is 36 percent of the total of fuel mined, 


Question: There are other computations and comparisons, Mikhail Ivano- 
vich. The share of open-out operations in the coal industry nevertheless 
is lower than in other mining branches of industry, let's say, in USSR 
Minchermet [Ministry of Ferrous Metallurgy]. Why? 


Answer: In my opinion, this can be explained by the relative youth of 
strip mining in coal production and the somewhat slow shifting of atten- 
tion to ite needs. However, our subbranch has now acquired such influ- 
ence in the national economy that it is impossible to ignore its needs. 
It hes been proven convincingly where it will be possible to get more coal 
more quickly at less expense. Extremely indicative here is the well- 
ordered operation of our Red Banner collectives, particularly the Tsen- 
tral'nyy Strip Mine in Ekibastuz, the Nazarovskiy in Krasnoyarskugol' 
|Krasnoyarskiy Kray Coal-Mining Association] and the Kharanorskiy in Vost- 
sibugol' [East Siberian Coal-Mining Association). Their experience is be- 
ing studied tirelessly at other enterprises. A competition of equipment 
operators for high work indices is being developed. Such masters of 
strip-mining operations as N. Konovalov, senior equipment operator of the 
Cheremkhovskiy Strip Mine, member of the Irkutskaya Oblast CPSU Committee 
and deputy of the RSFSR Supreme Soviet, V. Solov'yev, brigade leader of 
the Strip Mine imeni 50-Letiya Oktyabrya of the Kemerovo Coal-Mining As- 
sociation and deputy of the RSFSR Supreme Soviet, P. Cherpakov, brigade 
leader of the Nazarovskiy Strip Mine and USSR State Prizewinner and 
others have achieved unprecedented results during the Lenin anniversary 
drive. The brigades of N. Konovalov and V. Solov'yev have already met 
their five-year goals. High productivity has not been reached by 353 of 
our excavating brigades. 


Question: These figures, Mikhail Ivanovich, are not so significant if one 
considers that altogether there were 1,590 excavator brigades at open-cut 
mines at the start of this year. It turns out that in the 10 years of 
competition of the equipment operators, only a little more than 22 percent 
of them had achieved a high workload. Moreover, in the first 5 years the 
number of advanced brigades increased more quickly, reaching 249 in 1975, 
but during the five following years the increase was 104 brigades. The 
task of Minugleprom's board and of the industry's trade union with regard 
to converting brigades to a higher operating class sometimes is interrup- 
ted. Isn't advanced experience at open-pit operations being propagated 
slowly? Last year 11 strip mines that fell in arrears by more than 3 mil- 
lion tons of coal did not cope with plan tasks, and 22 strip coal mines, 
or almost one-third of the total, lagged in assimilating capacity. Because 
of this, the industry lost 11.8 million tons of coal during the year. And 
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in the current first quarter the lagging Ekibastugugol' |Ekibastug Coal- 
Mining Association] and Dal'vostugol' [Par Eastern Coal-Mining Associa- 
tion] marred a favorable picture. 


Anawer: Yes, there are still many organisational and other deficiencies 
at open-out operations, We know what they are. Indisaputably, if we had 
brigades that were much more productive throughout the whole industrial 
chain the economic indicators would become much better and there would 
be fewer lagging subunits. Certain managers of strip mines and associa- 
tions behave at times with coolness toward the needs of brigades that 

have converted to heightened operating regimes and do not inform the par- 
ticipants in this competition in good time about the final results. As 
for the weaknesses of our system for repeating advanced experience, then | 
would prefer to converse more concretely. 


Question: Good, Mikhail Ivanovich. Two years ago technical director 
V. Zhdamirov of Vostsibugol' shared in our paper the experience of or- 
ganizing unified operating complexes at the Yuzhnyy Strip Mine. However, 
the useful innovation did not find proper support. Yesterday, here in the 
ministry, I met Zhdamirov and found out that he had managed to introduce 
the new work organization in only 3 brigades. In 2 years the valuable 
atrip-mine experience was repeated altogether in one collective! 


Anawer: Obviously, I cannot dispute that there is a known conservatism 
here. But Zhdamirov knows well that there is not enough equipment, par- 
ticularly of bulldozers and drill rigs, which the integrated brigades can- 
not do without. And so it is necessary, as they say, to cut the suit to 
fit the cloth. But the "suit," to speak frankly, is not large. 


SSK Gosplan and Gossnab allocate us far less equipment and far fewer 
spare parts than are required. Uralmash, the Novokramatorsk Machinebuild- 
ing Plant of Mintyazhmash [Ministry of Heavy and Transport Machine Build- 
ing}, the Izhorskiy Plant of Minenergomash [Ministry of Power-Engineering 
Machine Building], the Novocherkassk Electric-Locomotive Building Plant of 
Minelektrotekhprom (Ministry of Electrical Equipment Industry) and others 
ave not fulfilling their contractual commitments with precision. 


I no longer speak about the low quality of certain machines. Major struc- 
‘ural design flawe have shown up, for example, in high-powered rotary ex- 
cavators. One of these giants, the ERP-2500, stood idle for "finishing 
work” at Ekibastuz for many work~hours. 


(uestion: However, we have messages about the fact that at times there is 
an unthrifty attitude toward equipment at the strip mines, that competi- 
tion for the effective and economical use of it is not free of formalisna. 
And, meanwhile, you, Mikhail Ivanovich, somehow get around this aspect of 
the matter. Surely, it is not accidental that you did not recall the more 
powerful Ekibastuz excavator, the one on which E. Fetser's brigade is 
working. It, according to the report of our own correspondent B. Glotov, 
stands idle at the Bogatyr’ Strip Mine about one third of the worktime. 
When this was being investigated, it was explained: this gigantic 
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machine is repaired poorly and not on time, For this reason alone last 
year it was inactive more than 1,000 work-hours, and the statement of coal 
lost is already in the millions of tons. in the first quarter, more pre- 
cisely on 14 February, our correspondent V. Bobrov at the Kedrovakiy Strip 
Coal Mine observed an extremely typical picture: at the third section, 
where 5. Deryabin was in charge, four dump trucks in good operating order 
came and also were idle for a long time without business--excavator No 1 
was not ready for operation. 


Anawer: What you are describing here is, of course, irresponsibility. 


Question: I agree with you, Mikhail Ivanovich. Don't you somehow find 
this little episode symbolic? 


Anewer: Just what do you have in mind? 


Question: A pronounced lack of coordination in the times fixed for carry~ 
ing out mutually related operations, primarily preparatory, mining and 
transport operations. 


Anewer: I will not hide the fact that we have a situation that at times 
is actually worrisome. The preparation of coal reserves for excavation, 
or, as we oall it, stripping operations, lage greatly behind the mining, 
and we sometimes cannot eliminate these disproportions. While during the 
Eighth Five-Year Plan the average annual pace in growth of stripping oper- 
ations outstripped mining work by more than 1 percent and during the 
Ninth by only one-tenth of a percent, under the current plan this has 
been reduced by 2.8 percent. The overall lag at strip mines of the Kuz- 
bass [Kuznetsk Coal Basin), Ekibastuz and Krasnoyarsk has reached 400 am 
million cubic meters of overburden. According to our computations, it 
would be possible to correct the situation with the existing manpower if 
good dump trucks of higher unit capacity were furnished us more quickly. 
The matter of sending out the coal clearly is unfavorable. The Ministry 
of Railways does not allocate us enough freight cars, and it delivers them 
irregularly. Because of this, for exampie, in Ekibastuz in one year alone 
they were unable to send out 3 million tons of fuel, and the operating 
rhythm was constantly being broken. In Kemerovougol' [Kemerovo Coal Min- 
ing Association), literally mountains of unshipped coal are piled up. 

They grow by the day: in the first quarter alone another million tons of 
dead freight were deposited at the storage areas, and more than 4 million 
tons of it in all are lying there right now. And this at a time when 
there is not enough fuel in the country! The people who mined this coal 
by the sweat of their brows see it burst into flame spontaneously at the 
storage sites and lose commodity value when spring water carries it away 
in places. One can scarcely calculate which is the greater damage--moral 
or economic. We have become so “overstocked” at Kuzbass strip mines and 
so disorganized through the fault of MPS [Ministry of Railways) that the 
coal industry was forced to go to an extreme measure--to cut down on coal 
mining at some places. 
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Question: We share your conoern and we intend that it will be heard, But 
we put this question to you: what are the prospects for developing open- 
cut operations? 


Anawer: We trust that USSR Gosplan will examine his preliminary draft 
plane for the Eleventh Five-Year Plan, for that which he intends to give 
the strip miners has in no way been written into our plans for equipment 
updating of the subbranch. We trust also that the State Committee for 
Seience and Technology will take decisive measures to speed up the devel- 
opment, creation and introduction of basically new superpowerful equipment 
for atrip mining. These periods are being drawn out for 6-12 years and 
they positively do not suit us, We trust, finally, that experimental mod- 
els of the newest equipment created in our industry's institutes for the 
mechanization of labor-intensive subsidiary work at strip coal mines will 
be adopted at last for serial manufacture at Mintyazhmash, Minstroydor- 
mash (Ministry of Construction, Road and Municipal Machine Building) and 
MPS plants. 


The industry's scientists should solve strip mining's severe problems 
more energetically. 


we link our best hopes with the creation of mighty fuel and power complex- 
es=-Ekibastuz, Kansk-Achinsk and South Yakutia, where strip coal mining 
will reach a level never before seen and be really improved. SOTSIALISTI- 
CHESKAYA INDUSTRIYA constantly tells readers about the progress of work at 
these complexes. So I will say briefly: despite various particular 
successes, we are still dissatisfied with the deadlines for erecting fa- 
cilities there, the quality of the work, the prevailing level of collab- 
oration of the industry, the pace of recruitment of workers and the crea- 
tion of normal production and living conditions for them. The builders 
are letting us down considerably. We often delete from the schedule, it 
seems, strip mines due for startup that had already been incorporated in 
the plan. 


Question: Mikhail Ivanovich, still another letter on the theme of our 
conversation has come to the editors' office. Engineer B. Rudayev writes 
that recently he was at the Kedrovskiy Strip Mine of Kemerovougol' on a 
field trip and was surprised at the wastefulness with which a coal see 
was being excavated there: the main portion of it, in the reader's w:', 
‘goes straight to the rock dump!"" And the author later remarks: ‘the 
miners at times drop down to «a depth of a kilometer to take out a haif- 
meter coal seam, but the Kedrovskiy miners, without rhyme or reason, each 
year send to the dump, along with rock, hundreds of thousands of tons of 
fuel from «a four-meter seam." What kind of a mining method is this? 


Answer: Such a sin occurs. Actually, at the Kedrovskiy and also at cer- 
tain other places, coal wmembers also fall into the rock dump along with 
roce that has been stripped. The seam there is not continuous, but is ap- 
parently faulted with thin interlayers of rock, and, with existing ma- 
chinery, selective excavation is impossible. An upgrading installation is 
extremely necessary in order to get the coal from the rock mass and 
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to sort it. But it has been under construction at the Kedrovakiy Strip 
Mine for 11 years now, and the end of its construction is not in sight: 
only about half of the resources released for ite erection have been 
assimilated, 


Question: Whom are you, the deputy minister, complaining about? Your 
builders? 


Answer: It turns out we are complaining about ourselves. 
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FUELS 


UDC 662 .62.004%, 182622 .33,012 
ENERGY CONSERVATION IN THE COAL INDUSTRY 
Moscow UGOL' in Russian No 3, Mar 80 pp 20-22 


[Article by A.P. Sakharov, candidate of technical sciences, 
TsNIEIugol': “On the “.uservation of Fuel and Energy Resources 
in the Coal Industry" ) 


[Text] During the period of construction of the material and 
technical base of a communist society, a country's fuel and en- 
ergy resources and the industrial branches responsible for ex- 
tracting and processing them play an important role in the na- 
tional eco » The technica) and economic possesses of a coun- 
try, constructive technical and technological progress in in- 
dustry and transportation, and measures for increasing the de- 
gree of economy in the utilization of natural energy sources 
are all reflected in the fuel and energy balances, 


The successes achieved in the development of the USSR's econonm- 
ic system are inextricably related to the coal industry, which 
fulfills this country's continually poe requirements for 
coking and power coals, Even the outstripping development of 
the gas and oi] extraction industries did not diminish the part 
played by coal in satisfying the fuel requirements of our coun- 
try's national economy. The largest consumers of coal are heat 
and electric power stations, industrial and regional boiler 
—** on mecallurgy plants, and the municipal and domes- 
tic sector, 


At the present time, in the USSR the requirements for fuel and 
energy resources are estimated to be more than 2 billion tons 
of conventional fuel, For the national economy as a whole, as 
the result of work that has been and is being done to reduce 
fuel and energy consumption, the relative requirement for fuel 
is being reduced by more than 20-25 million tons of convention- 
al fuel every year, including 10-1} billion kWh of electricity 
and 62,8-10+.7 PJ (expansion of "'" unknown) of theyual energy, 
in comparison with the norms for the preceding year+. In 1979 
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plans were made for a total savings of fuel and energy re- 
sources in the national economy amounting to 33 million tons of 
conventional fuel, Keep in mind the exceptional importance 
of the rational use of fuel and energy, in coming years it will 
be necessary to look for opportunities to conserve organic fuel 
in all branches of the national economy, 


CC CPSU General Secretary and Chairman of the Presidium of the 
USSR Supreme Soviet Comrade leonid Il'ich Brezhnev has repeat- 
edly mentioned the importance of the problem of fuel conserva- 
tion, and at the November (1979) Plenum of the CC CPSU again 
indicated that "...no matter what the rate at which we develop 
power engineering, in the future fuel and energy conservation 
will continue to be a most important nationwide problem," 


Considering the extraordinary importance of the problem that 
has been placed before us, it is advisable to conduct the de- 
velopment of measures for the conservation of fuel and energy 
resources in the coal industry in the following directions: 

in coal extraction and enrichment — reduce the amount of coal 
left in the ground by introducing improved exploitation systems 
and improving the organization of the work; reduce operational 
losses of coal; reduce the specific energy-intensiveness of 
coal extraction by replacing and modernizing extraction and 
mine transportation equipment, improving production processes 
and making better choices of energy carriers; 

in coal transportation and storage -- reduce the amount of ligq- 
uid fuel and electricity used to transport coal by reducing the 
tractive resistance of transportation facilities (by building 
higher quality roadways, improving the tuning of fuel equipmenv 
for engines, introducing progressive methods for handling 
strings of railroad cars, increasing the load factor and reduc- 
ing the number of empty runs for all types of transport); im- 
proving the maintenance of transport facilities; reducing coal 
losses ote storage in warehouses; 

in the use of fuel and energy by consumers -- reduce the amount 
of fuel, electricity and heat consumed per unit of production 
o.tput; reduce fuel and heat losses by centralization of the 
heat supply for large residential areas, the timely preparation 
and repair of heating systems and integrated preparation of 
residential and domestic premises for the heating season: cur- 
tailment of losses of electrical and thermal energy and fuel as 
the result of iuprovement of the accounting system and stan- 
dardization of their consumption by consumers. 





l"Methods for Saving Fuel and Energy in a Planned Economy," 
‘een KHOZYAYSTVO (The Planned Economy), No 2, 1979, pp 3- 
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The most important requirement in our present stage is to in- 
prove the level of integration and completeness of utilization 
of —24 both when it is being extracted from the ground and 

t 


during its subsequent enrichment (processing), distribution and 
consumption. 


In the coal industry, in the extraction process special atten- 
tion must be given to the pecs involved in increasing the 
level of extraction of coal and shale reserves from the ground. 
Just by partially removing the coal from protective pillars and 
saps quemscng measures for the protection of structures being 
22 t will be possible to obtain millions of extra tons 
of coal, Pillarless methods for working coal beds will make it 
possible to eliminate coal losses in the supporting pillars be- 
tween fields that are being developed, and such losses consti- 
tute 30-80 percent of all the —722 losses when standard 
technology is used. However, all the coal is still not being 
removed from the ground. When underground extraction methods 
are used, about one-fifth of the industrial reserves are left 
in the ground at the present time. If we could succeed in 
eliminating these losses, we would be able to avoid having to 
develop many new fields. The related savings in capital in- 
vestments would be greater than the expenditures for reducing 
coal losses in the ground. At the same time, tue question of 
the optimum level of losses is far from being a simple one. 

The introduction of development systems with filling of the 
worked-out area, which systems provide for more nearly complete 
working of reserves under complex geological mining conditions, 
requires additional capital investments. 


Analysis shows that for t.. branch as a whole, the total losses 
of coal in the ground during the extraction process are de- 
creasing every year. In 1978, for example, the coal and oil 
shale losses decreased by about 8 percent in comparison with 
1970, Coal losses in the ground are most significant when the 
underground mining method is used; for open-pit mining they av- 
erage only one-third as much, although even for this method 
much coal goes into the tailings along with the removed rock or 
is left in unworked beds that are classed as substandard, As 
the scale of coal extraction by the open-pit method grows, the 
volume of coal losses in the ground and in tailings increases 
systematically. Much coal is lost, for example, in the Kuz- 
netsk Coal Basin, where a significant part of the valuable 
grades is located in beds that, because of their thickness, are 
classified as substandard at the present time. In the Ekiba- 
stuz besin, every year about 3 million tons of coal with a con- 
bustion heat averaging 14,654 kJ/kg go into the tailings along 
with rock removed during intrabed stripping. This can hardly 
be right if we consider that the combustion heat of the coal 





or ofl shale being mined at the present time in (for example) 
the Moscow area is considerably lower, 


It is necessary to develop measures for the more nearly con- 
goose extraction and utilization of our natural coal resources, 

o this end, we should perform a special technical and economic 
analysis of the existing conditions in the coal beds and of the 
coal losses in the country's leading coal basins, with this 
analysis being oriented on the fuller and more integrated en- 
listment of this fuel in utilization for national economic pur- 
poses, 


Considering the significant material, labor and financial ex- 
penditures involved in coal mining, It is extremely important 
to insure its subsequent rational use with minimum waste and 
the best final results, In order to achieve this, further de- 
velopment of the deep processing of solid fuel is needed, along 
with the production from coal of enriched, high-efficiency 
types of fuel and other valuable products, It would be advisa- 
ble to increase our attention to questions related to the inte- 
— thermal processing of solid fuel, The reason for this 

s that the volume of extraction of relatively cheap but low- 
calorie brown and pit coal is increasing continually, particu- 
larly in the eastern regions of the country. An increase in 
the extraction of oil shale has been specified, The direct 
burning of brown coal and oil shale results in a low utiliza- 
tion factor for them, increase wearing of power engineering 
equipment, and a negative effect on the environment. The effi- 
siency of the utilization of low-calorie coals and oil shale 
increases significantly if they undergo thermal processing into 
liquid, gaseous, or high-calorie solid fuel. 


One of the possible sources for replenishing our fuel resources 
is methane, which is a concomitant component found when coal is 
extracted by the underground method in many basins in this 
country. At the present time, more than 1,3 billion m° of 
methane is recovered in the USSR, However, its utilization 
factor is still low and is only about 18 percent. Neverthe- 
less, as research has shown, there exist definite reserves for 
both extracting methane from the ground during the development 
of coal beds and for increasing its utilization factor, n the 
coal industry, several boilers of different designs are run on 
captured methane. We think that as the degasification of mines 
and the capturing of methane become more organized, it will be 
used on wider scales in local industrial boflers in place of 
the fuel that is traditionally burned. 


Significant reserves for fuel and energy economy are possible 
as a result of improvements in the distribution of different 
types of fuel to consumers for the purpose of insuring the 
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maximum effect for each ton of conventional fuel that is used, 
as well as reduction in coal and electrical and thermal energy 
losses, and improvements in fuel- and energy-consuming equip- 
ment, technology and standards for tne purpose of reducing fuel 
and energy consumption per unit of output, 


The quality of the coal delivered to consumers affects its 
economy to a considerable degree. For instance, when sorted 
gas coal and anthracite are burned in heating furnaces, the 
level of their utilization effectiveness is 18 and 30 percent 
higher, respectively, than when unsorted coal with a high con- 
tent of fines is used, 


Much heat is lost because of the imperfection of furnaces and 
the equipment in small boiler rooms, A definite savings of fu- 
el and energy resources can be achieved by introducing into the 
coal industry efficient generating and fuel- and energy-using 
equipment, as well as progressive production processes and in- 
stallations and machinery with low specific fuel and energy 
consumption rates per unit of production output or work per- 
formed, and by the modernization of obsolete equijment,. 


Several thousand boilers for industrial and municipal-domestic 
needs have been installed in various elements of the coal in- 
dustry. In our opinion, the modernization of existing boilers 
and the replacement of obsolete designs with modern ones will 
make it possible to burn fuel most rationally, An effective 
method from the viewpoint of fuel economy is the conversion of 
poilers from layered burning to the combustion of fuel in a 
"boiling" layer. Experience in operating boilers with fire 
voxes in which anthracite culm is burned in the boiling layer 
shows that because of the intensification of the combustion 
process, the boiler's efficiency can be increased by about 10 
percent, 


By disconnecting consumers who receive all or part of their 
electricity from electric power stations under the jurisdiction 
USSR Minugleprom [Ministry of the Coal Industry] and con- 
necting them to power systems operated by USSR Minenergo iMin- 
istry of Power and Electrification], it will be possible to 
achieve a considerable savings of fuel. In our opinion, it is 
necessary to do this because the power stations mentioned above 
nave a high specific fuel consumption rate per kilowatt-hour of 
generated electricity. For instance, in the Sakhalinugol' and 
Aleksandriyaugol' associations, the specific conventional fuel 
consumption rate for the generation of electricity is higher 
than in the heat and electric power stations of USSR Minenergo 
vy factors of 3.6 and 2,4, respectively. 
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A considerable amount of electricity is used in enterprises be- 
longing to the USSR's coal industry. Despite the growth of 
mechanization, an increase in the equipment power available per 
worker, a transition in mining operations to deeper levels, and 
an increase in the amount of stripping work needed in the pits, 
as a result of an intensified economy regime and an increase in 
the amount of work done by the open-pit method, for a number of 
years the specific consumption rate of electricity for the ex- 
tration of coal has remained at almost the same level, 


However, there still exist further possibilities for saving 
electricity by: 

converting underground electrical transducers from 380 V to 660 
V, which will make it possible to improve the moment character- 
istics of the electric motors used to drive the mining machin- 
ery and, consequently, to increase their productivity; 
converting facing machines from 660 V to 1,140 V, which will 
make it possible to increase their productivity and the effect- 
iveness of their use by increasing the drives' unit power for 
given dimensions that are limited by the strictures of use in 
underground workings; 

expanding the use of electricity instead of pneumatic energy at 
development and working faces during the development of steeply 
pitched beds; 

improving the reactive power factor in order to maintain its 
optimum value in power system load junctions, including the use 
of the introduction of automated systems for controlling the 
power supply to mines and pits; 

replacing the existing main ventilation fans in mines with new 
series of fans with higher efficiency ratings. 


In our opinion, it is possible to economize on thermal energy 
in the coal industry both by regulating its consumption and as 
the result of changing the structure of the coal extraction 
process by the open-pit and underground methods, 


The basic consumers of thermal and electrical resources in the 
branch s industrial railway transport sector are the locomotive 
fleet, w ich move coal and other cargoes, and subunits of other 
services that support the operation of the transportation sys- 
tem (the installation of signalization, centralization, block 
and communicetion systems, locomotive and freight car — 
for repairing rolling stock, service buildings and so on), 


It is obvious that the basic measures aimed at economy of fuel 
and energy resources in industrial transport can be: 

the conversion of the transportation system to thermal and 
electrical traction; 

the introduction of scheduled trains; 

improvement in the structure of the locomotive fleet that 
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insures the introduction of more economical types of steam and 
electric locomotives with regenerative braking; 

the creation of special cars for transporting coal; 

improving the technical state of railway lines, introducing 
seamless tracks, and increasing the weight norms for trains; 
the construction of installations for the application of pro- 
tective films and the use of rollers -- packers -- to prevent 
coal losses because of wind erosion during transportation in 
railway cars, 


nergy resources in industrial motor vehi: le transport can be 
saved by reducing motor fuel consumption norms through the in- 
troduction of more economical engines and motor vehicles with 
increase cargo capacities, increasing the load factor by using 
trailers and reducing the number of empty runs, developing and 
improving the motor vehicle road network, increasing the per- 
ce tage of cargo transportation by diesel-powered vehicles, im- 
proving fuel storage and distribution procedures, and so on, 


There also exist reserves for fuel economy in coal enrichment 
mills, For instance, modernization of the equipment complex 
and automation of the drying units, sealing, thermal insulation 
and reduction of the hydraulic resistance in drying chutes, and 
the introduction of more efficient drying equipment with a high 
unit productivity will make it possible to achieve a signifi- 
eant saving of fuel, 


An improvement in the management mechanism will offer broad op- 
portunities for creative scientific research on the problem of 
economy of fuel and energy resources and achievement of the 
maximum economic effect in the national economy. 


COPYRIGHT: Izdatel'stvo "Nedra," "Ugol'," 1980 
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UBSR GOSPLAN RESPONDS TO RF'DER CRITICISN 


Moscow SOTSIALISTICHBSKAYA INDUBTRIYA in Russian 4 Apr 60 p 2 
Larticle by V. Pilanovekiy, member of the USSR Gosplan ) 


\Text) The USSR Gosplan has examined the articles of L, Kostylev and V, 
Noskov "Difficult Gas of the Polar Region" and “Relay Race of Preeminence” 
published by the newspaper SUTSIALISTICHESKAYA INDUBTRIYA on 22 and 2) 
January 1980, In the last 10 years in the Tywmenskaya oblast a lot of work 
has been done to increase the extraction of of] and gas, and the prerequi- 
sites have been created for the further development of o1] and gas indus- 
tries, The main increases in extraction of of], gas and condensate are 


expected precisely in the Tyumenskaya oblast, 


To solve this major national economic task it remains in future years to 
put tene of new of] and gas fields here into industrial development, and 
increase the extraction on the already developed fields, In particular, 

it is planned at the unique Urengoy field to increase the annual extraction 
of gas to 185 billion cubic meters versus 24.7 billion cubic meters 
actually extracted last yea: 


The high rates of increase in gas extraction at Urengoy, the severe natural 
and climate conditions, the insufficient facilities of the contracting 
construction and installation organizations, and a number of other reasons 
have resulted in the fact that on the background of the general lagging in 
construction of facilities of production and nonproduction purpose the 
social, cultural and general facilities, and in the first place, housing, 
are being built extremely slowly, 


Primary importance is attached to the questions of comprehensive deve)lop- 
ment of the of] and gas fields of West Siberia, including Urengoy, There- 
fore the USSR Gosplan stipulates specific assignments for the appropriate 
ministries and departments directed towards a radical improvement in the 
situation in this region concerning exploration, drilling, construction of 
oil and gac extracting enterprises, energy supply facilities, resources of 

tation and communication, and residential-communal services and 
social, cultural and general services, 
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PIPTLETH BIRTHDAY OF BORIS FEDOROVICH KALMYKOV 


Moscow GAZOVAYA PROMYSHLENNOST' in Russian No 1, Jan 80 p 9 
[Uneigned Article) 


Recently, the society of the Ministry of the Gas Industry celebrated the 
SOth birthday of Boris Fedorovich Kalmykov. 


After completion of the Tashkent Inetitute of Railroad Transportation Engi- 

ere in 1952, B. F. Kalmykov worked diligently at 4 number of construction 
enterprises. He worked as foreman, superintendent, senior superintendent 
and then chief engineer of the administration in the construction trust of 
the USSR Mintetry of Construction in Dushanbe. 


In 1959 he was chief engineer of the “Promstroy” trust of the Ministry of 
Construction of the Tadzhik SSR; in 1961 he was chief engineer of the SMU-5 
Construction Administration of the “Mosobletroy' trust of Glavmosobletroy in 
Uhekhov of Mosc w oblast. Since 1963 B. F. Kalmykov has successfully worked 
ae chief engineer in one of the trusts of the Glavteentrostroy of the RSFSR 
Minietry of Construction in Serpukhov. 


The energy and initiative combined with hign technical skille have made it 
possible for communiet 8. F. Kalmykov to solve the most serious production 
problems successfully. 


Sinee 1970 the labor activity of B. F. Kalmykov has been continuously connec- 
ted with the gas industry. He was named chief engineer of the “Teentrgar- 
prometroy” trust of the Ministry of the Gas Industry; since 1973 he has 
worked diligently with great knowledge of his business, industry and high re- 
sponsibility in the job of chief engineer of the Administration of Capital 
Construction. At the present time he is head of the Administration of the 
Design Advisory Board. 


Boris Fedorovich Kalmykov is an intelligent leader full of initiative, a 
talented production organizer. His high business qualities, rich production 
experience, engineering knowledge, high principles and exactingness combined 
with a benevolent attitude toward people have won him great respect among 
the branch workers. 











bh. FY. Kelmykev is 4 member of the board of editers of the GAZOVAYA PRUMY SI: 
LENNOST' [Gas industry) Journal, and his practical assistance in the selec 
tien of useful materials for publication te 4 great extent promotes the fact 
that the journal is published on the necessary scientific and politicai-~ 
ideological level, 


For hie great contribution te the development of the gas industry and in cone 
nection with hie 50th birthday, the board of the Minietry of the Gae industry 
and the Presidium of the Central Committee of the Trade Union of 011 and Gas 
induetry Workers have conferred the rank of “Wonored Worker of the Gas Ladue 
try” on Borie Pedorevich Kalmykev. 


COPYRIGHT: ladatel’stvo "Nedra", “Gazovaya promyshiennost'", 1980 
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GAS INDUSTRY GOALS IN 1980—-Natural gas extraction in the USSR, billions 
of mm’... 435) Volume of complex natural gas refining, billions of #?,.. 
62.3; Natural gas extraction in the Tyumen Oblast, billions of a... 

148; Growth of productivity of labor reduced to 1975 level, %... 144.7, 


(Text) |Mbecow GAZOVAYA PROMYSHLENNOST' in Russian No 1, Jan 80 pp 2-3) 
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